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in the British Gommonwealth 





Ingots up to 270 tons 


Billets, Blooms and Bars 
(including Precision Ground) 


Tool Steels 





Castings up to 165 tons 
Forgings up to 175 tons 
Die Forgings up to 1300 Ibs. 
Springs and Torsion bars 
Engineers’ Cutting Tools 


Hacksaws and Bandsaws 





Files and Rasps 


Permanent Magnets 










The achievements of succeeding generations of men who ‘have spent 
the whole of their lives as steelmakers or engineers — craftsmen 
in the highest sense of the word — and the resources of the 
largest and most up-to-date plant in the British Commonwealth manu- 
facturing high grade Carbon and Alloy 


Steels are behind ESC finished and HIGH QUALITY 


semi-finished steel products. These 


products, ranging from the smallest 
Twist Drill to a 270 ton ingot, are 
used in all branches of engineering. 
CARBON & ALLOY / 
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ENGINEERING, MARINE AND WELDING 
EXHIBITION AT OLYMPIA, 


INCORPORATING THE CHEMICAL PLANT EXHIBITION. 








Every alternate year at Olympia, London, the 
British engineering industry presents itself to 
itself and to the overseas visitors who, since the 
war, have been buying no less than one-third of its 
output. The Engineering, Marine and Welding 
Exhibition will open this year on Thursday, Septem- 
ber 3, and will remain open daily, except Sundays, 
from 10 a.m. to 8 p.m., until Thursday, Septem- 
ber 17. The chemical-plant industry contributes 
an exhibition of its products, for the first time since 
the war. 

The honorary President of the exhibition is 





Mr. D. D. Walker, M.A., M.I.E.E., who is President 
of the British Engineers’ Association, chairman of 
the British Electrical and Allied Manufacturers’ 
Association, a member of the Ministry of Supply’s 
Engineering Advisory Council, joint managing direc- 
tor of Evershed and Vignoles, Limited, and chairman 
and managing director of Thomas Walker and 
Son, Limited. The chief sponsoring organisations 
are the British Engineers’ Association, the Society 
of Motor Manufacturers and Traders, Limited 
(Marine Section), the British Electrical and Allied 
Manufacturers’ Association, the British Chemical 
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FrasH Butt-WeLpInG Macnine For Motor-VEHICLE WHEEL Rims; 


A.I. Etzctric WeLpine Macurnss, Lrp. 








Fig. 2. 








Exsectric Pree-Heatrnc Macutine ; 





A.I. Etectric Wetprine Macutnss, Lrp. 








Plant Manufacturers’ Association, the Institute of 
Welding, and the British Acetylene Association. 

In this and the next few weeks’ issues of 
ENGINEERING wé describe some of the newer and 
more prominent exhibits. 


Fuasu Butt-WeELDING MACHINE FOR 
Mortor-VEHICLE WHEEL Rims. 


The machines exhibited by A.I. Electric Welding 
Machines, Limited, 68, Victoria-street, London, 
S.W.1, will illustrate mainly their activities in 
the flash butt-welding field. Fig. 1 shows an 
automatic machine of this type, which has been 
designed for welding the wheel rims of motor cars 
and commercial vehicles. It is equipped with a 
water-cooled transformer with a capacity of 300 kVA, 
which is designed so .as to ensure sustained high- 
speed production. The clamps are operated to 
give a pressure of 22} tons, power for this purpose 
being supplied by compressed air at a pressure of 
80 lb. per square inch. Accurate control of the 
flashing cycle and the 15-ton forging pressure, 
which is also generated by compressed air, is 
obtained through the firm’s air-oil intensification 
system. This eliminates all pumps and _ high- 
pressure joints, with the result that maintenance 
costs are reduced. 

Fig. 2 illustrates an automatic pipe-heater, 
which is being exhibited on the same stand. This 
machine is equipped with a 250-kVA transformer 
and is capable of heating pipes up to 8 in. bore over 
distances up to a maximum of 36 in. The clamping 
system is pneumatically operated and the clamps 
themselves can be swivelled to allow partly bent 
pipes to be reheated. Mention may also be made 
of the flash butt-welder which has been introduced 
for the welding of aluminium-alloy sections, as well 
as of the heavier machines for dealing with buffers 
and brake beams. 


588-KVA Diese, ALTERNATOR SET. 


The exhibits on the stand of W. H. Allen, Sons 
and Company, Limited, Bedford, are being arranged 
to demonstrate some of the activities of the company 
in the design and construction of power generating 
plant, pumping machinery and marine electrical 
equipment. They include a six-cylinder Diesel 
engine running at 333 r.p.m. which is directly 
coupled to a 588-kVA alternator with a power 
factor of 0:85 (Fig. 3, on page 258). The engine 
is of the two-stroke airless-injection compression- 
ignition type, and operates on the uniflow 
principle. It is manufactured under licence from 
Messrs. Harland and Wolff, Limited. The cylinder 
block is a single casting, which is bolted to a deep- 
section bedplate, inspection doors being provided 
to give access to the main and connecting-rod 
bearings. A medium-pressure forced-lubrication 
system is employed, the oil being contained in the 
engine bedplate. The oil pump, which is of the 
gear type, is directly driven from the crankshaft 
and supplies the piston-cooling and engine pressure 
system through a cooler and a double-compartment 
oil filter. A hand priming pump is also provided. 
The oil pressure may be regulated by a spring- 
loaded by-pass valve. The exhaust valves, which 
are of heat-resisting steel, are mounted vertically 
in each cylinder head and are operated from 
a single fulcrum. The fuel injection valve is centrally 
disposed and a spring-loaded pressure-relief valve 
is fitted in the cylinder head. 

The fuel supply at all loads is regulated by a 
centrifugal spring-loaded governor, which enables 
the speed to be adjusted by hand during operation. 
The engine shown is fitted with motor-driven 
speeder gear, so that it can be remotely controlled 
from the alternator switchboard. The governor is 
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Fie. 3. 588-KVA Dresex ALrerNator Set; W. H. Auten, Sons & Co., Lrp. 


driven from the crankshaft by the same roller 
chain which drives the camshaft and blower. 
Separate fuel pumps are employed for each cylinder 
and are mounted high in the engine frame. They 
are directly driven from the camshaft so that each 
can be separately adjusted, and the load thus equally 
distributed over all the cylinders. The blower, 
which is fitted on the back of the engine, is of the 
positive-displacement rotary type and is driven 
from the crankshaft by a roller chain and spur 
wheel through a resilient coupling. 

The alternator, to which this engine is coupled, 
is of the open rotating-field salient-pole type and 
generates three-phase current at 415 volts, 50 cycles. 
Its stator casing is of fabricated construction and 
the core, which is of the segmental type, is secured 
to the frame by dovetail keys. The slots are 
skewed axially to ensure a good wave form and 
Class A insulation is employed for the stator wind- 
ings, which are retained in open slots by bonded 
fabric wedges. The shaft carries a fabricated steel 
hub to which the laminated rotor poles are attached. 
The rotor coils are layer-wound on sheet-steel 
spools and are of rectangular copper. Damper 
windings are fitted in the rotor pole faces to assist 
parallel operation. Ventilating air is drawn in at 
both ends of the machine by fans mounted on the 
rotor and is expelled through the top of the stator 
casing. A shunt-wound exciter is flexibly coupled 
to the alternator shaft and the voltage is auto- 
matically contro/led by a regulator of the carbon-pile 


type. 
ConTROL PANEL FOR 151-H.P. Motor. 


Other electrical equipment on the stand will 
include the automatic contactor-type control panel 
for a 151-h.p. 220-volt direct-current motor, which 
is illustrated in Fig. 4. This is one of three which 
are to be installed in a new passenger liner for 
controlling double-inlet forced-draught fans. It is 
arranged for remote control from an enclosed 
ventilated drip-proof anit and is designed to cover 
a speed range of about 5 to 1 by a combination of 
armature and shunt field control. On pressing 
either the local or the remote start button the 
motor can be started and accelerated to any 
speed pre-set on the controller. It can also be 
stopped from either position. The motor shown in 
Fig. 5 is illustrative of the firm’s activities in 
this branch of electrical equipment. It is of the 
horizontal-spindle two-bearing slip-ring induction 
type and has a full-load rating of 80 h.p. at 400/415 
volts, the speed being 1,460 r.p.m. The frame is of 
fabricated construction with cast-iron ends. The 
laminated stator and rotor cores are keyed to the 























Fie. 4. Conrrot Panet For 151-H.P. 
Drrect-CuRRENT Motor; W. H. ALLEN, Sons 
& Co., Lrp. 


frame and shaft respectively, and are provided 
with semi-closed slots in which Class A insulated 
windings are embedded. The rotor slots are skewed 
to reduce noise and provide smooth acceleration. 

Finally, various units of Allen-Stoeckicht gearing 
will be shown on the stand to indicate the uses to 
which this equipment, which is now being employed 
to transmit up to 5,500 h.p., may be put. These 
units include a complete double-reduction double- 
helical epicyclic gear for a 650-h.p. 16,500/600 
r.p.m. turbo-generator, with the top half-cover 
removed to show the interior. It consists of two 
epicyclic reduction trains in series, one being a 
star and the other a planetary gear. The interior 
parts of a 72-h.p. 16,000/775 r.p.m. reduction gear 
for an inclined-spindle steam-turbine driven pump 
are also being shown. 


PowpeEr Cutting BLowprre EQuirMEnt. 

In addition to welding equipment of various 
types, the British Oxygen Company, Limited, 
Bridgewater House, Cleveland-row, St. James’s; 
London, 8.W.1, will show for the first tinie their 
Cutogen-6 powder cutting blowpipe equipment. 
This is of particular value for cutting such metals 
as stainless steel, aluminium bronze and Monel | 














Fie. 5. 80-H.P. 400/415-Votr St-Rine 
Motor; W. H. ALLEN, Sons & Co., Lop. 


metal. Various copper-base alloys and aluminium 
and its alloys, to some extent, may also be cut by 
this method. In powder cutting, a stream of finely- 
divided iron powder is fed through the blowpipe 
to assist the cutting action of the oxy-acetylene 
flame. The cutting action is due to the fluxing 
effect of the iron powder and to the intense heat 
given off during the combustion of the powder in 
the stream of gas. The powder is conveyed to the 
cutting nozzle by means of compressed air from a 
dispenser which controls the supply of powder to 
the blowpipe. The equipment is shown in Fig. 6, 
on Plate XIII. The blowpipe is seen on the table 
and in the right foreground is the dispenser, which is 
@ pressure vessel operating at an air pressure of 
up to 15 lb. per square inch, and capable of holding 
a supply of about 100 lb. of powder. The powder 
is carried to the blowpipe through a length of 
flexible tube and is taken up around the outside 
of the cutting nozzle. After passing through 
inclined ports, the powder is finally injected into 
the cutting-gas stream at a point about 1 in. from 
the end of the nozzle. The arrangement is well 
seen in the end view of the blowpipe nozzle, shown 
in Fig. 7, on Plate XIII. Behind the dispenser in 
Fig. 6 is the compressed-air cylinder. Of the two 
other cylinders shown in the illustration, that on 
the extreme left contains oxygen and that in the 
centre acetylene. With the present equipment, 
stainless steel can be cut up to a thickness of 12 in. 
and the process has been successfully applied to 
straight and bevel cutting, and also to profile 
cutting. 
SranDaRD SquiRREL-CacE Motor. 

The exhibits on the stand of Crompton Parkinson, 
Limited, Aldwych, London, W.C.2, are being 
chosen to emphasise the development of electrical 
equipment of standardised dimensions. Such de- 
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Fics. 6 AND 7. 











PowbeEr CuTtina BLowPIPE EquieMENT; British OxyGEn Co., Lrp. 

















Fie. 8. Sranparp Squrrret-Cace Motor; 
Crompton PARKINSON, Ltp. 
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Fig. 9. Turer-CyLInDER DIESEL EncInE; W. H. Dorman & Co., Lrp. 
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Fic. 10. Om Purtrier; AtFra-LAavaL Co., Lrp. © 
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45-MVA 660-VoLT AtrR-BREAK SwITCHGEAR; BritIsH THomsoN-Hovuston Co., Lip. 














Fig. 12. ARMATURE OF “Stavo_tT’’ ALTERNATOR; BRITISH THOMSON-HOUSTON 


Co., Lrp. 

















Fic. 13. Extectronic Motor-Controut CUBICLE; 
British THomson-Hovuston Co., Lrp. 
































Fie. 14. Drizwine Macuine with Arr-Hyprav.tic Freep Unit; Fia. 15. 


W. J. Mepprines, Lrp. 


33-H.P. DrgseL ENGINE ; | BoLINDER’s Co., Lrp. 
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velopment, it is pointed out, allows the similar 
products of different manufacturers to be inter- 
changed, and provides both designers and users 
with maximum facilities for obtaining their require- 
ments. This point is illustrated by a display of 
squirrel-cage motors, a typical example of which is 
illustrated in Fig. 8, Plate XIII. They comply in all 
respects with the draft British Standard Specification 
(N (Elec.) 6,814, which standardises outputs, shaft 
sizes and fixing dimensions within a range of outputs 
from + h.p. at 750 r.p.m. to 25 h.p. at 3,000 r.p.m., 
and includes ratings at 750, 1,000, 1,500 and 3,000 
r.p.m., to meet a variety of industrial requirements. 
The smallest frame size is of totally-enclosed design 
without fan cooling, but all other sizes are both 
totally enclosed and fan-cooled. In all cases, the 
stator winding is of copper wire, which is insulated 
with polymerised synthetic enamel and is carried in 
slots lined with Micanite. After winding, the stator 
is dried, treated with a synthetic-resin varnish and 
baked. The varnish then polymerises and sets, 
so that the windings become both permanent and 
rigid at all working temperatures. The poly- 
merised synthetic resin gives the windings a high 
insulation resistance and is also resistant to moisture, 
saline atmospheres, acid and alkali fumes, and oil 
and grease. 

A selection of new electrical instruments is also 
being shown on the same stand. These include 
examples of the 4-in. and 6-in. dial short-scale types 
in pressed-steel cases which conform to British 
Standard Specification No. 89 generally and as 
regards fixing dimensions, and also to the Ministry 
of Supply Air Service Standardisation Design 
Memorandum No. 112 (Issue 2). The typical 
Admiralty-pattern shock-proof circular-scale instru- 
ments which are on view conform to American 
Standard C39.1-51. 

Among the exhibitors in the welding section of the 
exhibition mention may be made of the Crompton- 
Parkinson Stud Welding Organisation, a body which 
has been formed to co-ordinate the sales and engi- 
neering facilities of the Nelson and Cyc-Arc ranges of 
equipment so as to provide a comprehensive service 
for users. On the stand there will be examples 
of the equipment of both firms and of the uses of 
end-welded studs and attachments. Transformer- 
rectifier units for use with stud-welding equipment 
and for arc welding will also be shown. 


THREE-CYLINDER DIESEL ENGINE. 

W. H. Dorman and Company, Limited, Stafford, 
are exhibiting a three-cylinder compression-ignition 
engine, the first of a new range of Diesel engines 
which they have been developing. This new range 
will be known as the “ L” series and the intention is 
that these engines will eventually replace all their 
existing models up to a brake horse-power of 100. 
The new series will consist of engines in units of 
two, three, four, and six cylinders, having the 
maximum possible interchangeability of components, 
which, it is expected, will assist in the simplification 
of tooling as well as increasing the ease of mainten- 
ance and servicing by the introduction of a greatly- 
reduced range of spare parts. The engines have 
been designed principally for use in the industrial 
field. The unified screw thread system has been 
adopted throughout and the latest Ministry of 
Supply Defence standards for plain bearings and 
ball and roller bearings has been adopted. 

The three-cylinder engine shown in Fig. 9, Plate 
XIII, has a bore of 120 mm., a stroke of 130 mm., 
and a total swept volume of 4,411 c.c. The com- 
pression chamber is of the toroidal type with direct 
injection. The compression pressure is between 
475 Ib. and 540 Ib. per square inch and the firing 
pressure is about 1,000 Ib. per square inch. The 
mean piston speed reaches 1,536 ft. per minute at 
1,800 r.p.m. The main cylinder-crankcase unit is 
made of cast iron; it has four main bearings and is 
fitted with three chrome-hardened wet-type liners. 
A large type of coverplate is also fitted to the crank- 
case to facilitate inspection and the removal of the 
connecting rods, which have their big ends split at 
an angle to enable the rod to be withdrawn through 
the bore of the cylinder. Both the crankshaft and 
camshaft are made from high-duty Meehanite, and 
the cams, which are chill-cast, operate against 
the chilled faces of bucket-type tappets. The 
electrical and fuel-inspection equipments are both 





made by C.A.V. Limited, Acton, London. The 
lubrication system is pressure fed to all parts 
with the exception of the cylinder walls, small- 
end bearings, valve-stem guides, and auxiliary 
drives, where the splash method is employed. 
The cooling water is circulated by a centrifugal 
pump running at 1-23 times the engine speed. 
At 1,700 r.p.m. the engine, when tested in accord- 
ance with the appropriate British Standard, gave 
52 brake horse-power and 161 lb.-ft. torque for 
intermittent operation ; ~47-2 brake horse-power 
and 147 lb.-ft. at the normal rating; and 42-5 
brake horse-power and 131-5 lb.-ft. for the con- 
tinuous rating. 
Om PuRIFIER. 


Among the range of standard centrifugal separa- 
tors that are to be exhibited by the Alfa-Laval 
Company, Limited, Great West-road, Brentford, 
Middlesex, is a model of special design for the 
purification of turbine lubricating oil. This machine, 
model 4024 P.S.E., has a capacity of 250 gallons 
per hour and includes an indirect form of oil heater. 
The particular model illustrated in Fig. 10, on 
Plate XIII, however, is a typical machine within the 
standard range made by the company. The totally- 
enclosed aluminium-alloy covers are hinged to the 
frame in such a way as to ensure easy access to 
the bowl. As can be seen from the illustration, 
all the pipe connections are made to the stationary 
bottom of the purifier casing so that no joints have 
to be broken when the covers are swung back. 
The type of purifier bowl employed gives a constant 
efficiency of operation, irrespective of the con- 
centration of sludge, and is designed for easy 
cleaning. It is a triple-purpose type of bowl, 
which can be modified for purification, clarification 
or for positive washing, which is done by injecting 
hot water either continuously, or intermittently as 
a flushing liquid. When the bowl comes to rest, 
the liquid contents are automatically discharged, 
since the bowl is self-draining; this leaves the 
solids in a comparatively dry and easily removable 
condition. 

Visual flow indicators are embodied in both the 
oil and water discharge ports so that continuity of 
flow can be readily checked by an inspector. The 
drive is transmitted directly from an electric motor 
through an automatic centrifugal friction clutch 
which ensures smooth acceleration without requiring 
a high starting current; no driving belts or chains 
are employed on this equipment. Lubrication is 
automatic and the machines can be operated over 
long periods without attention in this respect. 

The centrifugal separators made by the company 
have wide applications in industry and are not 
limited to lubricating oils; they find a wide use in 
the food-handling trades for the treatment of vege- 
table and fish oils, and, for example, for separating 
yeast from the fermenting solution. Other exhibits 
on the company’s stand will include a high-efficiency 
plate-type heat exchanger and examples of centri- 
fugal pumps. 


45-MVA 660-VotT Arr-BrEak SwITCHGEAR. 


The exhibits of the British Thomson-Houston 
Company, Limited, Rugby, will include equipment 
designed specifically for operation at sea as well as 
for employment in dockyards, shipyards and for 
industrial purposes. Of the latter, mention may be 
made of a 45-MVA 660-volt switchgear unit which 
has been produced for the direct-on starting of 
large motors and is consequently being employed 
for the control of power-station auxiliaries. An 
example is shown in Fig. 11, Plate XIV, which 
illustrates a switchboard which has been erected 
in the 128-MW Rye House power station of the 
British Electricity Authority. It is enclosed in 
a fabricated sheet-steel housing, which incorporates 
heavy torque members to ensure rigidity. The 
truck framework is of the same design and is pro- 
vided with rail wheels to ensure accurate positioning. 
The ’bus-bar compartment is air-insulated and 
adjacent chambers are separated by support plates 
of insulating material. The *bus-bars themselves 
have silver-plated contact surfaces and the *bus-bar 
plugs incorporate calliper-type high-pressure self- 
aligning contacts, which are also silver plated. 

Each pole of the air-break circuit-breaker is built 
up on an individual frame and the three frames are 





coupled by an insulated steel shaft. High opening 
speed is ensured by accelerating springs, while 
shock is reduced and rebound limited by an oil- 
filled buffer dashpot on each of the outer frames. 
The fully-silvered breaker contacts are of the high- 
pressure line type and independent main contacts 
are fitted for ratings of 1,200 amperes and more. 
The arcing contacts are so constructed that the 
magnetic forces associated with high short-circuit 
currents tend to increase the contact pressure. Any 
standard form of closing mechanism can be em- 
ployed. The arc is cooled and confined by chutes 
with steel horns, which induce it to rise and limit 
contact burning. The truck is driven fully home and 
locked by a racking mechanism, which is operated 
either by a tommy bar or by a worm and is locked 
in position. Instruments with their transformers 
and relays are normally carried on the truck. 


ARMATURE OF “ StavoLt”’? ALTERNATOR. 


Another B.T.H. exhibit will be the Stavolt 
alternator. This has been designed to maintain the 
output voltage within + 5 per cent. of the rated 
value over a range of load current from no-load to 
full load at any power factor from unity to 0-8 
lagging. It is self-exciting and requires neither an 
automatic voltage regulator nor a field rheostat. As 
it is intended for use on remote farms, emphasis has 
been placed on simplicity and reliability. The arma- 
ture, which is shown in Fig. 12, Plate XIV, has two 
separate windings. One of these, which occupies 
the lower part of the slots, is connected to slip rings 
mounted on a shaft extension at the non-drive end, 
while the other is connected to a commutator. The 
output current is taken from the slip rings and the 
exciting current from the commutator. The latter 
is situated within the end shield at the driving end 
for the sake of symmetry and is connected through 
brushes to the field winding. The stationary field 
system consists of a cast-iron frame which carries 
slotted laminations. The field winding, which is of 
the distributed lap type, like that of an induction 
motor, is contained in these slots. For loads at 
unity power factor the voltage is practically constant 
up to half load and the droop at full load is little 
more than 10 volts. For loads at 0-8 power factor 
the droop at full load does not much exceed 30 volts. 
This inherently close voltage regulation depends 
mainly on the design of the magnetic circuit. For 
instance, both the part of the rotor core beneath 
the slots and the spokes connecting the inner and 
outer portions of the core are highly saturated, a 
condition which, in conjunction with the adequate 
amount of iron in the inner portion of the core, 
ensures that the latter cannot become saturated. 
Consequently, flux is not forced into the shaft. 


Exzctronic Motor-Controt CUBICLE. 


Fig. 13, Plate XIV, shows an electronic motor- 
control cubicle (Emotrol) designed by the same 
firm for the automatic speed control of hosiery 
knitting machines. It contains a transformer and 
a three-phase half-wave rectifier with grid-controlled 
mercury-vapour thyratrons from which a supply is 
given to the armature of a 5-h.p. shunt wound motor 
at 475 volts. The field winding of this motor, the 
speed of which is 1,750 r.p.m., is supplied from the 
same transformer through a separate bi-phase 
rectifier, which also supplies the contactor circuits. 
Power-factor correction may be obtained by means 
of a separate condenser, which is mounted at the 
back of the cubicle on an extended base. All 
operations, such as starting, stopping and speed 
selecting, are effected by push buttons and cam- 
operated micro-switches, which are either distri- 
buted about the knitting machine itself or grouped 
together in a special selector switch. Six different 
pre-set speeds are available for the complete cycle 
of knitting operations, good regulation at all speeds 
being obtained by ohmic drop compensation. Rapid 
and smooth acceleration from one speed level to 
another, such as is essential to meet the special 
requirements of the drive, is obtained by auto- 
matically limiting the armature current. Rapid 
and smooth deceleration are secured by dynamic 
braking, which is applied automatically when the 
speed is suddenly reduced to a lower value. The 
design is such that these speed changes take place 
without ‘‘ snatch ” or “‘ overshoot.” 
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The control equipment of this firm will also be 
represented by a cubicle which is to be installed on 
one of the three Diesel-electric cargo ships that are 
being built by N.V. Koninklijke Maatschappiv 
De Schelde, Flushing, Holland. The electrical 
equipment for these ships, which is of B.T.H. manu- 
facture, consists of four direct-current generators 
and a double-unit propeller motor, as well as the 
necessary auxiliary apparatus and control gear. 
The propulsion system operates on the constant- 
current principle, there being two main circuits, 
each of which consists of two generators and half of 
the propeller motor. Each circuit is controlled by 
Amplidynes, which act as exciters for the generator 
and motor fields and thus regulate the current both 
in the latter and in the main circuits. The propeller 
motor torque (and hence the speed) is controlled by 
potentiometer rheostats in the reference fields of 
both groups of exciters. As these fields require 
comparatively low power, these potentiometers, 
which can be operated either from the bridge or 
from the engine room, are small. The flexibility 
of the Amplidyne-controlled circuits has been used 
to include protective arrangements for guarding 
against propeller-motor overspeeds, overloads and 
failure of the engines without cutting off the power 
of the main circuit. The main generator-control 
switchboard contains isolating and set-up switches, 
which are interlocked with the field switches; an 
excitation panel on which the exciter control switches 
are mounted; the bridge/engine-room control 
change-over switch ; and various instruments and 
protective devices. 


Drittinc MAcHINE wiTH AtrR-HyDRAULIC 
Freep Unrr. 


Fig. 14, Plate XIV, shows the Pacera Maxam air- 
hydraulic automatic power feed unit for converting 
a drilling machine with manual feed to power 
operation, which will be exhibited by W. J. Meddings 
Limited, 16, Berkeley-street, London, W.1. It is 
made by them in collaboration with the Climax 
Rock Drill and Engineering Works, Limited, 
4, Broad-street Place, London, E.C.2. Operating 
on compressed air, the feed unit, when fitted to a 
drilling machine, will turn the feed actuating 
mechanism through 360 deg., the last 16 deg. of the 
rotation being at a reduced speed to give a slow 
“break through.” The unit, which may be fitted 
to feed shafts of §-in. to 1}-in. in diameter, has 
sufficient power to drill holes up to $ in. in diameter 
in mild steel. The rapid approach of the drill to the 
workpiece is adjustable in six steps of 1 in.; the 
drilling speed is variable over a wide range. The 
maximum permissible working pressure is 120 Ib. per 
square inch ; the output torque, at 80 lb. per square 
inch pressure, is 212 lb.-in. The control valves may 
be of the lever, cam, push-button, foot-pedal, 
solenoid, diaphragm, pilot or pressure-operated 
types, and may be used in various combinations for 
feeding, clamping, moving and ejecting the work- 
pieces. 

They are also showing for the first time in the 
United Kingdom their HB2 continuous-service 
heavy-duty drilling machine. This machine, which 
has a solid steel column 3} in. in diameter and a 
throat of 8} in., is fitted with a No. 2 Morse taper 
spindle. It is rated at § in. in mild steel for con- 
tinuous heavy-duty work. The speed range is 
130 r.p.m. to 4,000 r.p.m. in ten steps, both forward 
and reverse; a two-speed motor is fitted. It is 
equipped with a tilting table, which has a graduated 
scale, and a positive depth stop mechanism. All 
the table-surfaces are ground, and the bores in the 
head are honed. The controls are conveniently 
placed to face the operator. 


33-H.P. Dreset Enarine. 


During the exhibition, Bolinders Company, 
Limited, Coronation House, 4, Lloyd’s-avenue, 
London, E.C.3, will be showing engines made by 
Bolinders, of Sweden, and their associate company, 
A/B Penta. One of these engines, a 33-h.p. in- 
dustrial or marine Diesel engine, was described in 
detail in ENGINEERING, vol. 175, page 268 (1953) ; 
and it is shown in Fig. 15, Plate XIV, fitted with a 
fan, radiator and grill, fuel-tank, and canopy, and 
mounted on cast-iron engine bearers. The t 
VDF Penta industrial engine also to be displayed 
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Fie. 17. Or-Prer Courtine ; 


TuFNoL, Lrp. 


among the exhibits on this stand is a direct- 
injection Diesel engine and develops 150 h.p. at 
about 1,800 r.p.m. Its torque is 130 lb.-ft. at 
1,100 r.p.m. There are six cylinders with a dis- 
placement of 9-6 litres and a bore of 120-65 mm. 
(43 in.) and a stroke of 140 mm. (5} in.). The 
compression ratio is 16 to 1. The engine is fitted 
with renewable wet-type cylinder liners. The 
cylinders are made in two blocks of three which are 
interchangeable. The pistons are fitted with three 
compression and two oil rings, and the crankshaft 
runs in seven bearings, is dynamically balanced 
and has hardened and ground crank-pin journals. 
The total bearing area is 297 sq. cm. (46 sq. in.), 
the main bearing journal is 100 mm. (3% in.) 
diameter and the diameter of the crank-pin is 
86 mm. (3% in.). The inlet valves are made of 
nickel-steel, the exhaust valves of silico-chromium 
alloy steel, and the exhaust-valve seat-inserts are 
of a special alloy steel. The fuel system uses the 
four-hole type of nozzle-injector. The lubrication 
is pressure-fed, and the engine is water-cooled, the 
circulation of the water being assisted by a small 
pump. When water is drawn from external sources 








it is recommended that the return water be kept 
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Fie. 16. Rotrary Vacuum Fitter with String DiscHarRGE; STOCKDALE ENGINEERING, LD. 


at 176 deg. F. The electrical system operates at 
24 volts and the standard generator is a 290-watt 
unit. It is claimed that the governor, which is 
highly sensitive, will give governing between full 
and no-load of + 3 per cent. 


Rotary VacuuM FILTER WITH STRING DISCHARGE, 


Stockdale Engineering, Limited, Poynton, Stock- 
port, will be exhibiting a running model of the 
“FEinc”’ string-discharge rotary vacuum filter. 
Although a few of these machines have been brought 
directly to this country from the American makers, 
Filtration Engineers, Inc., Newark, New Jersey, 
it is only recently that such machines have been 
made in the United Kingdom. The particular model 
at the exhibition, shown in Fig. 16, on this page 
will be a stainless-steel model having a filtration 
area of 10 sq. ft. The main feature of the machine 
is the string discharge, which removes the caked 
sediment from the drum in a single continuous 
sheet leaving the filter cloth quite clean. As can 
be seen from the illustration, the discharging unit 
comprises a system of endless strings spaced at about 
} in. intervals round the drum before turning round 
the discharge roll, where they make an abrupt 
bend before passing through an aligning comb 
which guides the strings back on to the drums, 
via the return roll. The cake is built up above the 
strings so that, where they leave the filter drum 
the cake is lifted away from the cloth by the 
strings. Where the strings turn sharply round the 
discharge roll the cake is freed from the strings. 

By these means, it is possible to maintain a 
continuous filtration process in operation. It is 
practicable with these machines to undertake 
any filtration process that normally uses a knife- 
discharge, but, furthermore, it is claimed that it will 
carry out filtrations where the knife-discharge 1s 
unsuitable. Several machines of this type, in 
various sizes, are being made at Stockport and they 
will be available for renting so that firms may 
examine them under their own operating conditions. 


Om-Prrze CouPLine. 


The exhibits on the stand of Tufnol, Limited, 
Perry Barr, Birmingham, 22b, will illustrate the 
many uses to which the material of that name 1s 
now being put by engineers. Specimens of the 
standard forms of sheet, tube and rod will be on 
view, as well as a selection of components. As an 
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Fie. 19. 52-KW Driessen Generator Set; Joun I. THorNyorort & Co., Lr. 


example of the larger components, mention may be 
made of the oil-line coupling assembly, which is 
illustrated in Fig. 17, on page 260. It comprises a 
series of Tufnol gaskets, washers and spacers, which 
have been designed to prevent corrosion by electro- 
lysis. A number of examples of electrical insulators, 
machinery parts, pulleys and jigs will also be shown, 
while the wide range of marine fittings will include 
the Tufnol runner winch, stern-tube bearings, and 
blocks and sheaves for heavy duty. 


30-H.P. Martine DreseL ENGINE. 


The marine engine illustrated in Fig. 18, above, 
has been developed by John I. Thornycroft and 
Company, Limited, Thornycroft House, Smith- 
square, London, S.W.1, to meet the demand for 
® Marine engine which can be started easily by 
hand without electrical or other aids, although 
electrical starting by a 12-volt starting motor is 
optional extra equipment. The engine fully 
complies with the Ministry of Transport Surveys 
Department regulations for the cold-starting by 
hand of engines intended for use in ships’ lifeboats. 

he engine is a four-cylinder unit with a bore and 
stroke of 3§ in. and 44 in., giving a swept volume 
of 170-2 cub. in. (2,790 c.c.). It has a compression 
Tatio of 16-5 to 1, and is rated at 20 h.p. to 25 h.p. at 
3 T.p.m. to 1,500 r.p.m. for continuous heavy 
uty, and at 30 h.p. at 1,750 r.p.m. when used in 





passenger boats and cabin cruisers. The pistons are of 
aluminium alloy with three wedge-section compres- 
sion rings and one slotted oil-control ring. The com- 
bustion chambers are of toroidal shape and are 
formed in the crowns of the pistons, an arrangement 
which gives an easy start from cold without the 
use of heater plugs or other aids, even under very 
cold conditions. Injection is by a C.A.V. fuel 
injection pump and the fuel used is a light distillate 
gas-oil with a flash point (closed test) of over 
150 deg. F. Fuel consumption, when developing 
25 h.p., is 1-4 gallons an hour, and 1-7 gallons when 
developing 30 h.p. Cooling is by a heat exchanger, 
and two pumps are fitted, one to deal with the 
fresh water circulating through the cylinder block 
and heat exchanger, and one to deal with the sea- 
water circuit. Alternatively, an external heat 
exchanger can be supplied, consisting of a series 
of cooling-pipes to be fitted into the skin of the 
boat, when, of course, only one pump is required, 
namely, that for circulating the fresh water. 

As will be seen from the illustration, the engine 
incorporates, as standard, a manually-operated 
reverse-gear unit, to which a reduction gear may be 
added, should the type and dimensions of the boat 
require a comparatively large and slow-running 
propeller. The reverse gear has a multi-plate clutch 
with epicyclic gearing for ahead drive, and a band 
clutch for reversing the direction of rotation of the 


shaft. The reduction gear can be supplied in the 
ratios of 2 to 1 and3 tol; the gearwheel teeth are 
helically cut, and the cast-iron casing is provided 
with a water jacket through which cooling water 
from the engine is circulated. 


52-KW Diese, GENERATOR SET. 


The type of generating set shown in Fig. 19, here- 
with, is manufactured in four sizes with outputs of 
17, 25-5, 52 and 65 kW at 0-8 power factor. The 
17-kW set is fitted with the TR4 (direct-injection) 
engine, which has four cylinders with a bore and 
stroke of 3 in. and 44 in. The 25-5-kW set is 
provided with a six-cylinder engine, also with a 
bore and stroke of 3§ in. and 44 in.; the remaining 
two units have six-cylinder engines with bores of 
44 and 4} in. and strokes of 6 in. and 64 in. As 
shown in the illustration, the sets are mounted on 
a fabricated skid type of frame, suitably reinforced 
between the flanges and arranged for slinging. 
Cooling is by radiator and oil cooler, thermostatic 
control being provided in the cooling-water circuit. 
Fuel injection is by a C.A.V. fuel-injection pump, 
and each set is supplied complete with a dynamo 
and starting motor, cut-out and regulator for the 
dynamo, and is so governed that the two smaller 
sets run at 1,700 r.p.m. and the two larger sets at 
1,500 r.p.m. 

The switchboard is arranged at the electrical end 
of each set, and is provided with three ammeters, 
one voltmeter, a manually-operated shunt regulator 
and a three-pole main switch. The generators and 
exciters are of the totally-enclosed air-cooled type, 
manufactured by the General Electric Company, 
Limited, London, W.C.2, and generation is at 
400/230 volts, three-phase, 50 cycles. The drive 
from the engines is, in all cases, through flexible 
metallic couplings and an automatic voltage regu- 
later is incorporated as standard. The standard 
sets are not suitable for running in parallel, but 
paralleling and synchronising equipment and special 
engine governors are available, should it be required 
to operate two or more sets in parallel. 

Among the other items of equipment to be shown 
by John I. Thornycroft and Company, Limited, 
is an example of their latest oil-burner installation, 
which is so arranged that it is impossible to turn on 
the oil to any sprayer if that sprayer has been 
removed, or, if it has not} been properly clamped 
in its working position. 

An interesting exhibit is a model of the Thorny- 
croft ship’s funnel, which is designed to eliminate 
(by a system of air vents and stationary guide 
vanes at the top) all downward movement of fumes 
and smoke after issuing*from the funnel. Several 
funnels of this type have been fitted to British and 
French ships which have been launched during the 
past few years. 


Inert-Arco WELDING EQUIPMENT. 


The Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, 17, will have 
two stands at the exhibition. One will be devoted 
to a display of welding equipment and the other to 
plant and models of a more general nature. The 
former includes resistance, automatic arc, inert 
arc and atomic hydrogen models, among which 
mention may be made of the 250-ampere inert- 
arc welder shown in Fig. 20, Plate XV. In designing 
this equipment the aim has been to expand the field 
in which this system can be economically applied by 
ensuring the greatest economy in the consumption 
of gas, electricity and tungsten electrodes. It may 
be recalled that in inert arc welding the use of a 
flux can be dispensed with, as the action of the 
alternating-current arc disperses any superficial 
oxide on the material that is being welded. This 
portion of the work, as well as the arc and the 
electrodes, is shielded by the inert gas so that con- 
tamination is prevented. The maximum cleaning 
effect on the workpiece is ensured by using series 
condensers to eliminate the direct-current com- 
ponent in the welding current, while other con- 
densers, which are included in circuit only when 
the welding transformer is energised, provide 
power-factor correction. The gas and water flows 
are automatically controlled to ensure low consump- 
tion. The idling voltage is only 35 volts, the full 








open-circuit voltage only being present when the 
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arc is about to be struck. The high-frequency 
current by which the arc is started is also auto- 
matically cut out directly steady conditions have 
been reached, thus reducing radio interference. 
After use, the gas flow continues long enough to 
cool the tungsten electrode. 

The electrode holders used in this system of 
welding have been designed with large water 
passages so as to reduce the likelihood of stoppage 
from foreign particles. They are completely insu- 
lated, so that they can be used on equipments with 
a high-frequency stabiliser. Collets, which are of 
the one-piece slotted double-bevel type, can be slid 
on to the electrode before it is inserted in the, 
torch. Where a continuous high frequency is used 
a torch with a ceramic nozzle is recommended. 
This is slipped over a high-temperature silicone- 
rubber gasket, which provides a gas-tight fit. As 
regards operation, the welder first touches the work- 
piece with the electrode, thus starting the flow of 
gas and cooling water. The electrode is then lifted 
from the workpiece, so that both the power voltage 
and the high-frequency pilot voltage for starting 
the arc are automatically switched on. When the 
arc is broken the welding voltage is immediately 
removed from the electrode and the gas and water 
supplies are cut off. An automatic switch can also 
be fitted which enables the arc to be started without 
touching the work. 


ConTRoL PaneEL For 8,000-H.P. Steam 
TURBINE. 


On the general stand one of the exhibits will be a 
steam-turbine control desk for a 8,000-shaft horse- 
power cargo vessel. This desk, shown in Fig. 21, 
Plate XV, carries gauges and levers for operating 
the automatic turning gear and the ahead and astern 
valves. It is of a type which is to be used for 
controlling the steam turbines on the Blue Funnel 
cargo ships Nestor and Neleus, which are designed 
to operate at a pressure of 600 lb. per square inch 
and a temperature of 950 deg. F. It is believed 
that this is the first time that such high steam 
conditions have been employed on merchant ships 
built in this country. The turning gear has been 
designed to enable the turbines to be kept manoeuv- 
ring with the steam shut off. As for some duties 
on medium-voltage circuits fuses are more suitable 
and cheaper than circuit-breakers, a fuse-switch 
distribution board, which forms another exhibit, 
should attract attention on this stand. This is 
based on three sizes of fitted *bus-bar chambers 
and five sizes of the firm’s fuse-switch units. Such a 
switchboard can be readily built up or modified 
from local stocks. The current ratings are 60 
amperes (two pole), and 60, 150, 300 and 500 amperes 
(three pole), the high breaking capacity fuses having 
a fault capacity of 25 MVA at 400 volts. The fuse 
cartridges can be replaced by copper links, thus 
converting the switch into an isolator. 

With the increasing size of electric power equip- 
ment, it becomes convenient, as well as instructive, 
to show models at exhibitions. Fig. 22, Plate XV, 
shows a } in. to 1 ft. model of a 120-MVA, 132/275- 
kV transformer, eight of which are being built by 
Metropolitan-Vickers for the British Electricity 
Authority’s super-grid. The cores of these trans- 
formers are of the linked type and carry concentric- 
layer pattern windings. The main windings are 
star-connected and there is an unloaded delta- 
connected tertiary winding. Natural cooling, which 
will be used up to 50 per cent. of the transformer’s 
rating, is obtained by the flow of oil through two 
banks of radiators, which are mounted on either 
side of the main tank. At higher ratings forced 
cooling is brought inio operation by pumps and 
fans, which respectively increase the supplies of oil 
and air. The fans, which are mounted below the 
radiators, are shrouded to defiect the air flow and 
run at a low speed to ensure quiet operation. The 
on-load tap-changers, which enable the lower 
voltage of 132-kV to be varied by + 15 per cent. 
in 18 steps, are of the company’s single-phase 
type and are mechanically-coupled to a common 
driving gear. The divertor switch tank, which is 
mounted on a porcelain insulator and is connected 
to the tapping-in use, forms the 132-kV terminal. 
The 275-kV terminals are re-entrant condenser 
bushings and are clad in weatherproof porcelain 





with anti-fog sheds. This type of bushing is 
standardised for the 275-kV transformers on the 
super-grid and saves considerable space within the 
transformer. 

A second model, also to the scale of } in. to 1 ft., 
is of the 40-MVA _ synchronous condenser which 
has recently been shipped to Australia for installation 
in the Malvern power station at Melbourne, Victoria. 


BLOWER WITH FILTER AND SILENCER. 

Sir George Godfrey and Partners, Limited, 
Hampton-road West, Hanworth, Middlesex, will be 
exhibiting a range of blowers, vacuum pumps, gas 
boosters, and superchargers for industrial use, 
capable of delivering flows ranging from 10 cub. ft. 
to 3,500 cub. ft. per minute at pressures up to 
10 lb. per square inch. In addition to their applica- 
tion for supercharging and scavenging oil engines, 
such machines are used for chemical agitation, 
pneumatic conveying, furnace-blowing, sewage 
disposal, distillation, tunnel ventilation, and water 
filtration. They are also showing accessories such 
as pressure relief valves, manifolds, silencers, etc. 

Illustrated in Fig. 23, Plate XV, is their K300 
positive-displacement Roots’ blower, fitted with an 
inlet manifold and a filter and silencer. It has a capa- 
city of 350 cub. ft. per minute of air at 8 Ib. per 
square inch, absorbing 26 h.p. The K300 blower 
comprises a light-alloy rotor chamber, formed by 
a rotor case and two end covers, enclosing a pair of 
light-alloy rotors mounted on steel shafts which are 
geared together to rotate in opposite directions. 
The rotor chamber is secured to a drive casing which 
houses an extended drive shaft for a coupling or 
pulley. An oil sump in the drive casing provides for 
splash-lubrication of the rotor-shaft bearings in the 
end covers, the outrigger bearing in the drive casing, 
and both rotor-shaft gears. Seals on the outer shaft 
ensure an oil-free rotor chamber. Another inter- 
esting exhibit, on view for the first time, will be 
the L450 supercharger, of the positive-displacement 
type, which is being supplied in quantity to Rolls- 
Royce, Limited, for their industrial engines. It 
delivers 425 cub. ft. of air per minute at 74 Ib. per 
square inch at a rotor speed of 3,600 r.p.m. 


Drie-Proor Sii-Rine Moror. 


Newman Industries, Limited, Yate, Bristol, will 
be exhibiting examples of the numerous types of 
motors manufactured by them, among which 
mention may be made of the slip-ring drip-proof 
machine shown in Fig. 24, Plate XV. It is made 
with outputs from 20 to 200 h.p. and has been 
designed with an exceptionally robust shaft, which 
is carried in either ball or rolling bearings. With 
the exception of those of the largest size, all these 
motors comply with the American National Elec- 
trical Manufacturers’ dimensions. The firm’s totally- 
enclosed motors, which similarly comply with the 
draft British Standard dimensions will also be 
exhibited in outputs up to 25 h.p. Another well- 
known range is the totally-enclosed standard 
industrial type with outputs from } to 30 h.p. for 
varying voltages and frequency and designed for 
both foot and flange mounting. 


Moutti1-OPERATOR WELDING TRANSFORMER 
AND REGULATORs. 


Fig. 25, Plate XV, illustrates a multi-operator 
alternating-current welding plant, which will be 
exhibited by Rockweld, Limited, Commerce Way, 
Croydon, Surrey. It consists of a 95-kVA three- 
phase transformer of the oil-immersed type with 
an inter-star connected secondary. It feeds a 
number of welding points through six portable 
regulators, each of which provides independent 
control of the welding current between 70 and 350 
amperes in 50 steps. As the transformer is normally 
stationary, it can be connected to permanent wiring 
on the primary side, so that all the trailing cables 
are at a low voltage. This is, of course, a great 
advantage in shipyards, where the regulations usually 


prohibit the use of high voltages on the ship’s| used 


structure. The multi-operator system is also attrac- 
tive from the supply authority’s point of view, 
since the inter-star winding employed on the 
secondary gives a substantial degree of load balance 
between the three phases. The regulators are of 
the oil-immersed self-cooled tapped-choke type 





and are, as will be seen, installed in tanks, which 
are fitted with shrouded plugs. Current control is 
effected by the use of off-circuit tapping switches, 
which are operated by external handles with dia] 
plates to facilitate current selection. 


250-B.H.P. DizseL ENGINE. 


Fig. 26, Plate XVI, shows the 200-h.p. to 250-h.p. 
version of the V-type of oil engine which will be 
exhibited by Ruston and Hornsby, Limited, 
Lincoln. It is one of the R.P.H. series of engines 
developed by Davey, Paxman and Company 
Limited, Colchester, with six cylinders. Designed 
for operating on a four-stroke cycle, the two banks of 
cylinders are set at an angle of 60 deg., and the dry 
type of cylinder liner is fitted. Special consideration 
has been given to the question of balance in this 
engine ; a built-in balance shaft is driven at engine 
speed by gearing from the crankshaft, and counter- 
weights are also fitted to the crankshaft, which is 
made from a steel forging. Aluminium pistons are 
used and the fuel system operates at low injection 
pressures. The single-hole pintle-valve type of 
injectors that are fitted are features of the Ricardo 
system of combustion, which it is claimed sub- 
stantially reduce the need for frequent inspection. 
The cylinder heads have the spherical type of 
ante-chamber and are also part of the Ricardo 
patented system of combustion. The camshaft can 
be withdrawn without disturbing the cylinder blocks. 
The governor, which is of the centrifugal hydraulic- 
servo type, uses the lubricating-oil pressure as the 
medium for operating the fuel pumps and it can be 
readily adapted for remote control. The engine 
weighs 5,975 lb. net, and produces 200 brake 
horse-power at 1,000 r.p.m. and 250 brake horse- 
power at 1,250 r.p.m. A pressure-charged version 
of this engine is also made and a single-stage blower 
of the centrifugal type, driven by an exhaust-gas 
turbo-charger, is fitted, thereby enabling this 
version of the engine to attain a horse-power of 
312 at 1,250 r.p.m. 


1,125-B.H.P. Diese, EnGIne. 


Another exhibit on the Ruston and Hornsby 
stand will be one of the Ruston-Paxman Y L series 
engines; this also has the V-form of cylinder 
arrangement. It is made in units of eight, twelve 
or sixteen cylinders, the smallest of which develops 
from 511 to 533 brake borse-power at speeds in the 
region of 750 r.p.m. The largest version, fitted with 
four exhaust-driven turbo-blowers, produces a 
maximum output of 1,500 brake horse-power at 
750r.p.m. The engine shown in Fig. 27, Plate XVI, 
is the 12-cylinder supercharged model known as 
the 12YLX. The cylinder blocks on this engine 
are arranged in two banks with an included angle 
of 45 deg. The housing and blocks are fabricated 
in steel, and the layout permits the pistons and 
connecting rods to be withdrawn through doors 
in the crankcase. The whole of the frame is stress- 
relieved after welding. The cylinder heads are 
separate iron castings, each carrying two exhaust 
valves and two inlet valves, one starter valve and 
one fuel injector. The wet type of cylinder liner 
is fitted and the water jackets are fabricated from 
steel and galvanised. They can be removed for 
cleaning. The engine illustrated weighs 28,000 1b. 
net and has an overall length of 15 ft. 3 in. approx!- 
mately, a width of 6 ft. 7} in., and a height of 
8 ft. 24 in. 


Two-StaGE CENTRIFUGAL Marrve Pomp. 


Among the exhibits that are to be displayed on 
the stand of the Saunders Valve Company, Limited, 
Grange-road, Cwmbran, Newport, Monmouthshire, 
is the two-stage centrifugal pump shown in Fig. 28, 
Plate XVI, recently introduced by them. It has 
been designed for circulating cooling water and is 
arranged for bolting directly on to a marine type 
of engine. It is said to function at the same 
efficiency regardless of the direction of rotation 


The drive is taken from the engine, and the 
impeller shaft is gear-driven from inside pump 
crankcase. The lubrication system for the es 
bearings has been designed for connecting to bn 
main lubricating system of the engine. Once - 
pump has been filled with water it remains se 
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ENGINEERING, MARINE AND WELDING EXHIBITION AT OLYMPIA. 


(For Description, see Page 261.) 


























Fic. 20. Inert-Arc WELDING EQUIPMENT ; METROPOLITAN-VICKERS 
ELEcTRICAL Co., Lrp. 





Fie. 21. ConTrot Pane For 8,000-H.P. Steam TURBINE ; 
METROPOLITAN-VICKERS ELEcTRICAL Co., Lp. 




















Fic, 22. Mover or 120-MVA 132/275-KV TRANSFORMER; METROPOLITAN- Fig. 23. 


BLOWER WITH FILTER AND SILENCER; 
Vickers ELectricat Co., Lrp. 
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ENGINEERING, MARINE AND WELDING EXHIBITION AT OLYMPIA. 
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Fig. 28. Two-Stace CENTRIFUGAL MARINE 
Pump; SAUNDERS VALVE Co., Lrtp. 





























Fia. 26. 250-B.H.P. Diesen Engine; Davey, Paxman & Co., Lrp. Fig. 2). EsoniteE DIAPHRAGM VALVE; 
SauNDERS VALVE Co., Lrp. 
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priming. If air should get into the circuit it is 
drawn from the suction pipe by a priming jet and 
in a short period normal pumping is restored. A 
flap type of valve, fitted in the suction passage, 
ensures that water is always retained in the casing 
for the self-priming operation. When the engine 
rotates at a low speed the pump operates as a 
two-stage unit, the water passing from the first 
impeller to the second impeller via a connecting 
passage in which is placed a diaphragm valve, 
and finally discharging through a non-return port 
into the main pressure chamber of the pump. 
When the engine speed, rises above a pre-determined, 
figure the pressure rise at the outlet from the pump 
closes the diaphragm, valve and the pump functions 
with a single stage, the water then discharging 
through a second non-return port into the pressure 
chamber. The diaphragm valve is closed by a 
spring-loaded valve linked to it; this valve is 
mounted on top of the pump casing. As the speed 
falls the pump automatically reverts to two-stage 
working. 


EBONITE DIAPHRAGM VALVE. 


The ebonite diaphragm valve shown in Fig. 29, 
Plate XVI, will also be exhibited on the stand of 
the Saunders Valve Company, Limited. It is made 
in five sizes, } in., } in., 1 in., 14 in. and 2 in., with 
flanges drilled B.S.T. ““D” or, when specially 
required, B.S.T. “F.” It is also made with 
screwed ends and is interchangeable with cast iron 
and other types of valves. It has been designed 
primarily for use in laboratories, chemical factories 
and plant where the atmosphere is acid-laden, and 
it is said to be completely non-corrodible. The 
maximum working pressure for the } in., } in. and 
1 in. sizes is 80 lb. per square inch, and for the 
1} in. and 2 in. sizes, 60 Ib. per square inch. 


Hypravxic Cropping MAcuIne. 


The hydraulic cropping machine that is to be 
exhibited on the stand of the Pilot Works, Limited, 
Bolton, Lancashire, is shown in Fig. 30, Plate XVI. 
It is a compact machine 5 ft. high by approximately 
3 ft. wide and 1 ft. deep, fabricated from steel 
Plates and angle sections joined together by electric 
welding. The pressure for operating the shearing 
blade and clamping foot is provided by a hydraulic 
Pump driven by an electric motor. The pump, 
Which is of the horizontally-opposed cylinder type, 

8 two cylinders and is submerged in an oil reser- 
vor. The electric motor is arranged for use with 
4 400/440-volt supply. Detachable panels at the 
side of the base provide access to the working 
parts for maintenance. A pressure of up to 17 tons 
can be exerted on the shear blade and up to 1} tons 
for holding the work when cutting. A bar with a 





HorizontaL Pump ror Hot Liquips; RxopEs, Brypon anp Youatt, Lrp. 


cross-section not exceeding 2 in. by 3 in., and sheet 
and plate up to } in. thick, can be cut. The speed 
at which successive cuts can be taken is up to 34 per 
minute. The operation of the machine is controlled 
by a foot pedal and the cutting action of the blade 
can be stopped at any point on its downward 
stroke, release of the pedal allowing the blade and 
clamp to reset themselves for the next stroke. 

The controlling pressure behind the clamping foot 
is arranged so that it is proportional to the cutting 
pressure, to prevent any movement of the work 
and resulting damage to the blade. A lifting ring 
has been placed, at the top of the frame to facilitate 
easy slinging of the press for loading in transit 
or moving in the workshop. On the same stand a 
power press of similar dimensions is also to be 
exhibited. It develops a pressure of 12 tons and 
has a stroke of 6 in. The maximum depth of the 
throat is 12 in. and the distance between the table 
and the ram is also 12 in. The work-table is 12 in. 
square with a 2-in. diameter hole in the centre. 
The clearance under the work-table is 8 in. The 
ram is 3 in. in diameter and is splined at the upper 
end to prevent it rotating in its socket. The speed 
of the ram is 1} in. per second, free travel, and when 
under load, } in. per second. It returns to 24 in. 
per second. The weight of this press is 10 cwt. 


HorizontaL Pump For Hort Liquips. 


Among the exhibits to be shown by Rhodes, 
Brydon and Youatt, Limited, Stockport, are 
examples of their CP rangé of ‘‘ Mopumps,” which 
have been designed particularly to meet the needs 
of the chemical industry. These pumps are 
horizontal single-stage centrifugal pumps and are 
made with a 2-in., 3-in., 4-in. or 6-in. inlet bore ; 
that of the largest size is illustrated in Fig. 31, 
herewith. Three types are ‘available, suitable for 
dealing with water heads of 35 ft., 55 ft. and 90 ft. 
at 1,450 r.p.m. Each type is normally built to 
withstand static pressures of 100 Ib. per square inch 
and for operating at temperatures up to 300 deg. F., 
but higher pressures can be accommodated by 
making suitable modifications from the standard 
unit. 

The inlet and outlet are on a common vertical 
centre-line and are spaced symmetrically each side 
of the main axis of the casing. The casing itself 
is of cast iron and of a volute form embracing both 
the suction and delivery branches in the single 
casting to give both “front” or ‘‘ back” entry to 
the impeller. The supporting feet are integral with 
the casing, ensuring the rigidity of the fluid end of 
the pump while providing freedom for the shaft 
and bearing assembly to “float” under the influence 
of expansion due to high temperatures of the fluids 
to be pumped. 
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A packed stuffing box and gland are fitted as 
standard equipment, but the surrounding casting 
has been designed to permit the substitution of a 
mechanical seal at any time. A double form of 
sealing bush is fitted at the bottom of the box with 
tappings for both grease and oil seals. The gland 
is split centrally to facilitate its removal and is held 
in position by two bolts which allow ready access 
when re-packing is necessary. Most of the com- 
ponents can be supplied in alternative materials to 
resist the action of specified corrosive liquids ; 
protective linings of plastic or rubber (vulcanite) 
can also be fitted and shaftings can be produced in 
a variety of resistant alloys to suit particular 
operating conditions. 


VERTICAL Pump FOR HiGH-TEMPERATURE LIQUIDS, 
The same firm’s vertical pump, shown in Fig. 32, 
herewith, is designed for the transfer of molten 
solids, e.g., caustic soda at 500 deg. C. The usual 
arrangement when working is for the pump to be 
slung from above the tank and to follow the falling 
level of the liquid, so drawing-off only the liquor, 
leaving the scale and sludge behind. The pump 
delivers 10 gallons per minute against a head of 
3 ft. to 4 ft. The circular pump casing at the 
base of the column is of cast iron, and a high- 
silicon iron has been used for the single-inlet impeller. 
Both the hollow shaft and the column are of stress- 
relieved mild steel and have been fabricated by 
welding. The bottom-bearing bush, of cast iron, 
has large clearances to enable it to be lubricated 
by the liquor being pumped. An asbestos sheet at 
the top of the column gives protection to the 1}-h.p. 
drip-proof motor which is used to drive the pump 
impeller. 


Move oF 120-MVA 275/132-KV Avto- 
TRANSFORMER. 


The stand of C. A. Parsons and Company, Limited, 
Newcastle-upon-Tyne, 6, will emphasise their activi- 
ties in the transformer field. The exhibits include a 
model of a 120-MVA 275/132-kV star-connected 
auto-transformer, such as is being manufactured for 
use at the points of interconnection of the 275-kV 
and 132-kV systems of the British Electricity 
Authority. This model is shown in Fig. 33, on 





page 264. A lower voltage tertiary winding is incor- 
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Fie. 34. Hicu-Pressure Suart or 60-MW TorRBINE; 


C. A. Parsons & Co., 


porated in the design and the common neutral point 
is solidly earthed. A tapping range of + 15 per 
cent. in 18 steps is provided in the main 132-kV 
common winding and the equipment provided for 
this purpose is arranged for on-load variation. The 
275-kV bushing is of the re-entrant condenser type 
to allow a convenient connection to be made to 
the top of the winding. A full-size bushing of this 
design will be exhibited alongside the winding to 
give some idea of the relative dimensions of the 
finished transformer. The cooling is of the oil- 
immersed type with forced oil circulation and air- 
blast cooling, the natural cooling rating being 
60 MVA. Four radiators will be provided and will 
be fitted with auxiliary equipment which will 
produce forced oil and air circulation and will be 
automatically controlled by temperature indicators 
in the windings. 

Another exhibit consists of the core and windings 
of a 750-kVA, 11,000/433-volt delta-star connected 
oil-immersed air-cooled outdoor-type transformer, 
which are shown in Fig. 35, herewith. The core has 
interleaved yokes and consists of electrical sheet- 
steel laminations, each of which is coated on both 
sides with insulating varnish. The windings are 
arranged concentrically round the core limb, with 
the low-voltage turns inside. These low-voltage 
windings are of the helical type and are wound in 
two layers, while the high-voltage windings are of 
the continuous disc type. Paper-insulated conduc- 
tors are used throughout. Tappings of + 2} per 
cent. and + 5 per cent. of 11 kV are symmetrically 
disposed about the centre of the high-voltage wind- 
ings and are brought off the face of the coils to 
switches, which are arranged for simultaneous 
operation. 


Hiau-Pressure Suarr or 60-MW TurRBINE. 


Messrs. Parsons’ exhibits will not, however, consist 
entirely of transformers; Fig. 34 shows a com- 
pletely-bladed high-pressure shaft for a 60-MW 
3,000-r.p.m. three-cylinder turbine, which is also 
to be shown. The blading on this shaft is arranged 
on a constant diameter, so that only a simple 
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dummy is necessary to balance the steam thrust on 
the blades. The blades at the entry end have 
integral roots and shrouds, and for convenience in 
handling are formed into short segments. These 
segments are serrated along the root portion and are 
secured in grooves in the rotor by side-locking strips. 
The shrouds have axially-projecting portions, which 
are knife-edged and co-operate with the spacing 
sections of the adjacent row of stator blades to form 
a seal. Steam leakage is thus primarily controlled 
by an axial clearance, which can be set to any desired 
value when the machine is cold and, if desired, 
adjusted during running by gear fitted to the thrust 
block. A supplementary seal is provided by a 
radial fin which is machined integral with the 
shroud and is set at a reasonably fine clearance 
from the cylinder bore. 


750-MVA 33-KV Crrovurt-BREAKER. 


The 750-MVA 33-kV metal-clad circuit-breaker 
illustrated in Fig. 36, opposite, is to be shown by 
A. Reyrolle and Company, Limited, Hebburn, Co. 
Durham. It is designed to meet a demand for 
switchgear occupying the least possible space and 
giving ease in operation. The circuit-breaker is of 
the same design whether it is required for use in 
connection with single or double *bus-bars, for 
controlling feeder, generator or transformer circuits, 
or for *bus-bar section or coupler panels. Provision 
is made for earthing the line or *bus-bars without 
employing any ancillary apparatus, the arrangement 
being such that both are earthed within their own 
zone of protection. In the case of a duplicate 
*bus-bar panel, one set of ’bus-bar orifices is situated 
on either side of the circuit orifices so that the 
circuit-breaker can be plugged in to select the 
required *bus-bar. Earthing plates are placed at 
the same distance on the other side of the ’bus-bar 
orifices, so that either "bus-bar can be earthed by 
plugging in the circuit-breaker at the appropriate 
position and closing it. A second set of circuit 
orifices is provided beyond the current transformers 
so that the circuit can be earthed within its zone 
of protection. These orifices are also used for 
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CorE AND WINDINGS OF 750-KVA TRANSFORMER ; 
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the voltage transformer when one is needed. 
The circuit-breaker is easily moved from one 
position to another by a lifting and travelling 
carriage, which is captive in the panel and can be 
operated by controls on the front. Lifting is 
effected electro-hydraulically, lowering by gravity 
and traversing by hand, the transfer from one 
*bus-bar to another being accomplished in as short 
a time as three minutes. To lower the circuit- 
breaker the motor-operated pump is switched on 
so that the arms of the carriage rise and take the 
weight. The anchor bolts securing the circuit- 
breaker to the frame standards are then withdrawn 
and the lowering valve is opened. The ram of the 
carriage descends with the circuit-breaker, the oil in 
it passing into a storage tank. To move the circuit- 
breaker to a new position, a handle on the front 
of the panel is actuated and the carriage and 
circuit-breaker are moved backwards and forwards 
by a manually-cranked screw mechanism. When the 
carriage reaches the selected position a locking bolt 
registers automatically and the motor can then be 
switched on to lift the circuit-breaker to its fully 
home position, where it is anchored to the frame 
standards. The same carriage is used to lower 
the voltage transformer when it needs maintenance 
or when the circuit or back "bus-bar is to be earthed. 
In the former case, the transformer is transferred 
to a bogie in the passage way behind the switchgear. 
It can, however, be left in its lowered position on 
the carriage. ; 

A complete system of interlocking is provided to 
prevent the various transfer operations being per- 
formed incorrectly. For instance, the lifting ram 
cannot be raised unless the carriage 18 locked in 
one of the correct positions ; and the circuit-breaker 
cannot be raised without the tank except in the 
maintenance position. The circuit-breaker anchor 
bolts cannot be inserted unless the secondary con- 
nection box is in position and until they are inserted 
the circuit-breaker cannot be closed. Moreover, 
they cannot be withdrawn while the circuit-breaker 
is closed. An extra interlock is provided at each 





earthing position to ensure that the carriage cannot 
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Fic. 36. 
Figs. 36 ann 37. 


be locked in that position until a gate which 
obstructs the carriage locking bolt has been opened. 
As a different key is provided for each earthing 
position, inadvertent selection is impossible. The 
orifice shutters are opened and closed by raising 
and lowering the circuit-breaker and can be pad- 
locked in either position. If the circuit-breaker is 
raised against a closed shutter, the oil in the ram 
is automatically by-passed to the tank, so that no 
damage is done. 

The circuit-breaker proper, of which a view is 
given in Fig. 37, is fully phase-separated and has 
two breaks per phase. Both the main and arcing 
contacts are of the butt type and the circuit is 
broken in arc-control devices with breech-block 
fittings, so that they are easily removable. The 
isolating contacts are also of the butt type and 
allow considerable alignment in all directions. The 
closing mechanism is solenoid-operated and has a 
single dashpot for opening and closing. This is 
situated’ in front of the circuit-breaker, so that it is 
accessible for adjustment. A spring, which is capable 
of closing the circuit-breaker at its full making 
capacity, is provided for use if the solenoid becomes 
inoperative. 

Single or duplicate *bus-bar panels are available, 
and to ensure the correct positioning of the chamber 
accurately drilled double-barrier frame standards 
are used. All the orifice insulators are of Bakelised 
paper with capacitance grading. The *bus-bars are 
of solid copper rod, which is taped and housed in 
compound-filled chambers. The ‘bus-bar con- 
ductors of adjacent panels are joined through self- 
aligning links with silver-plated contact faces to 
permit longitudinal expansion. Théy are housed 
within compound-filled elliptical band joints. Two 
*bus-bar ratings—1,200 and 1,600 amperes—are 
available and the ’bus-bars may be phased-separated 
or non-phase-separated in the same size of chamber. 
Good current transfer from the scissor-type isolating 
contacts of the circuit-breaker is ensured by flat 
silver-plated contacts in the *bus-bar orifices. Pro- 
vision is made for inserting a high-voltage or current- 
injection test plug into any of the orifices. 

The bar-type current transformers are bushing, 
mounted in air behind the sheet-steel covers at the 
top of the fixed portion and are thus accessible for 
testing. They can be removed on site by draining 
the oi! from the top of the front vertical connecting 
chamber so that this portion and the connection 
to the bushing can be removed. The current trans- 
formers are then drawn forward off the bushing, 
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which remains connected and supported at the 
back end. The current transformer chamber con- 
nections can be phase-separated or housed in a 
common chamber. The voltage transformer is 
oil-filled and has a high-voltage fuse in each plug 
bushing. It is also phase-separated. Three single- 
core cables or one three-core cable can be connected 
by using suitable cable boxes with a common 
adaptor chamber. The multi-core cable gland is 
housed inside one of the frame standards, where it 
is fully protected, and the terminals are accessible 
from the floor at the rear of the panel. 


GENERATING SET. 

Rolls-Royce Limited, Derby, have, for the first 
time, taken a stand at this exhibition. They are 
showing three examples of the application of their 
C6 oil engine, which was described in detail in 
ENGINEERING, vol. 172, page 44 (1951). It has 
a four-stroke cycle and is fitted with a direct- 
injection type of fuel system. The generating 
set shown in Fig. 38, page 272, is fitted with the 
normally-aspirated version of this engine, set to 
develop 130 brake horse-power at 1,500 r.p.m. for 
a 50-cycle power supply, or 1,800 r.p.m. for 60 
cycles, in accordance with British Standard 649. 
The generator is made by the Macfarlane Engi- 
neering Company, Limited, Glasgow, and it is flange- 
mounted on the flywheel housing of the engine. The 
drive between them is through a flexible steel- 
plate type of coupling. The whole unit is mounted, 
as can be seen, on skids, and is covered by a cowling 
fitted with a section that can be raised for access 
to the batteries. Four lifting eyes are fitted. 


O1-Eneine “ PowER PAckK.” 

The “power pack” which is shown in Fig. 39, 
page 272, is also made by Rolls-Royce Limited and 
is available for mounting directly on a frame or 
chassis or, alternatively, with a cowling and 
mounted on skids. It has been introduced to meet 
the needs of public works and oilfield applications. 
The engine shown is the supercharged version of 
the C6 and most of its castings are ferrous, giving 
the engine a dry net weight of 2,480 lb. The same 
engine is also available made from light-alloy 
castings, and in this case it weighs 1,970 lb., which 
gives it a high power-to-bulk ratio; this alter- 
native is perhaps the most interesting feature of 
the engine. It develops 190 brake horse-power at 
1,800 r.p.m. The supercharger used is the positive- 





displacement type and is made by Sir George 


Godfrey and Partners, Limited. It is mounted on 
the side of the crankcase and gives a boost of about 
8 lb. per square inch. The maximum torque of 
this engine is 600 lb.-ft. at about 1,300 r.p.m. 

The third application of the C6 engine which 
Rolls-Royce Limited are showing is the super- 
charged marine unit, which has a maximum output 
of 250 brake horse-power at 2,100 r.p.m. and is 
made in cast iron. It can be supplied with an 
ahead-and-astern direct drive or reduction gearbox. 
The engine employs fresh-water cooling, with a sea- 
water circulating pump, a heat exchanger and a 
water-cooled exhaust manifold. 


30-Ton Press Brake. 

The Bronx Engineering Company, Limited, Lye, 
Worcestershire, are exhibiting the 30-ton press 
brake shown in Fig. 40, on page 272. It is their 
series 36 standard type and is of fabricated con- 
struction. The frame is welded together and the 
bottom beam and the top crown are arranged to give 
a rigid box-like structure, the pressure exerted from 
the top beam being transmitted directly on to the 
centre line of the two side columns. The machine is 
designed for bending mild-steel sheet 6 ft. in width 
and 14 s.w.g. thick, between the housings, and sheet 
8 ft. in width and 16 s.w.g. thick over the full 
length of the bed. The main driving motor develops 
3 h.p. and has a high slip torque. It runs at 
1,350 r.p.m. The drive from the motor is trans- 
mitted through a multi-plate clutch of the friction 
type, combined with the brake and embodied in the 
flywheel. The flywheel is supported in roller-type 





bearings. The crankshaft is made from a forging 
of high-tensile steel. The connecting rods are of 
cast iron and are fitted with phosphor-bronze 
bearings. A separate 1-h.p. motor of the flange- « 
mounted type is provided for making adjustments 
to the position of the top beam. The drive from 
this motor is taken through a train of reduction 
gears to a steel worm and phosphor-bronze worm- 
wheel, which is in the form of a nut and drives the 
connecting rod up or down to give the desired 
setting. The ends of the connecting rods can both 
be seen above the beam in the illustration. A dog 
clutch is also fitted to ensure that any misalignment 
between the top and bottom beams can be corrected. 
The illustration shows the linkage between the 
pedal and the control box for operating the beam, 
and alongside it the push-button type starter. 
The press has a stroke of 3 in. and a speed of 
approximately 30 strokes per minute. 
(To be continued.) 





EMBOSSED ALUMINIUM SHEET.—The British Alu- 
minium Co., Ltd., Norfolk House, St. James’s-square, 
London, S.W.1, have sent us specimens of a new 
industrial sheet, namely embossed aluminium, 
which is now being produced by the company. Two 
erg are available on flat sheet—light stucco and 

eavy stucco—the distinction between the two being 
in the depth of the impression. Both patterns are 
available in commercial-purity aluminium and the 
lirm’s BA.60 alloy, in gauges from No. 24 s.w.g. to 
Nos. 18 or 16 s.w.g., in soft and half-hard tempers. 
It is pointed ont that the embossed surface is not only 
attractive but is less apt to show scratches, dents or 
other marks resulting from rough usage. The material, 
therefore, is considered to be suitable for such appli- 
cations as kick plates, skirtings and surrounds. The 
embossing operation has the effect of work-hardening 
the metal and, by increasing the overall thickness of 
the sheet, has a considerable stiffening effect. 





GuiIpE To Lonpon Eventne CiassEs.—The new 
edition, that for 1953-54, of the pamphlet “ Flood- 
light,” the London County Connell guide to evening 
classes, has now been issued. This year information 
concerning full-time and part-time day courses has been 
omitted from the guide, which is now intended exclu- 
sively for persons attending evening classes in technical 
colleges, institutes, etc., in the London area. A 
separate pamphlet entitled ‘“‘ Day Courses in London 
Colleges,” however, may be obtained gratis on applica- 
tion to the Education Officer (reference G.P.2), The 
County Hall, Westminster Bridge, London, S8.E.1. 
Particulars regarding fees, scholarship and other 
matters of interest to potential students are included 
in “ Floodlight,” the price of which has been reduced 
from 9d. to 6d. (or 9d. by post). It is obtainable from 
booksellers or direct from the Education Officer at the 
County Hall. 
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THE ALKALI WORKS 
REPORT FOR 1952. 


Tue establishments registered under the Alkali, 
etc., Works Acts and Regulations are engaged in 
the manufacture of a range of chemical substances 
by no means all of an alkaline nature: acids, 
chemical manure, arsenic, oil refining, the distil- 
lation of coal tar, and cement are included. The 
main purpose of the Acts is “the reduction of 
atmospheric pollution caused by industrial pro- 
cesses.”” As the report for 1952 (H.M. Stationery 
Office, price 2s. 6d. net) of the inspectors under the 
Acts is the eighty-ninth, it is clear that the recent 
appointment by the Government of a committee to 
examine and report on the question of atmospheric 
pollution is a long way from being the first attempt 
to deal with this difficult and important matter. 

Discharges from chemical works of many kinds, 
with which it is more particularly the business of the 
inspectors to deal, form a special branch of the 
general problem. In many, probably most, cases 
atmospheric pollution caused by chemical manu- 
facture affects only limited local areas the whole 
prosperity of which depends on the industry con- 
cerned, and it is not likely that discharges to the 
atmosphere will ever be reduced to the level desirable 
in, say, Westminster. As the report records, much 
is being done but perfection is not likely ever to be 
achieved. An example is furnished by the case of 
a factory engaged in pesticide manufacture. There 
have been complaints about the persistent smell 
and the company concerned has apparently done all 
that is possible to meet them. The report states 
that it is difficult to see that anything further can 
be done short of abandoning the manufacture, 
which is neither an attractive nor a practicable 
alternative for an industrial country. 

A total of 116 complaints or requests for technical 
advice were received during the year, most coming 
from local authorities. In view of the extent and 
variety of the industrial activities of the country, 
this cannot be looked upon as a seriously high 
number. Cement manufacture is one of the opera- 
tions in connection with which some dust emission 
is likely always to occur. In view of the high 
demand, kilns were operated intensively and the 
report states that ‘‘ complaint, especially on Thames- 
side, was probably inevitable.” One cause of the 
trouble has been the failure of electrical precipitators 
which “in 1952 has been a matter for grave con- 
cern.” The breakdowns are mainly due to corrosion, 
not to electrical failure. Much attention is being 
given to the problem of reducing condensation, 
and consequently corrosion. Corrosion troubles 
have been least at the newer works where pre- 
cipitators are placed between the kiln ends and the 
chimneys with a minimum length of connecting 
flue. 

Electric power stations are not registered under 
the Alkali Acts, but the inspectors’ attention has 
been called to many cases of alleged atmospheric 
pollution. These establishments have probably 
received more than their fair share of public atten- 
tion, no doubt because many are situated in or near, 
residential districts. The report refers to a number 
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Fig. 8. CALIBRATION OF RECORDING WAVE-MANOMETER PEN No, 3. 
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Fig. 9. CALIBRATION OF WAVE MANOMETER RECORDING PENS 
BY DISPLACER METHOD, USING ROUGH PAPER.) MAY 2,1946. 
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of power stations at which the problem of dust 
or sulphur-compound emissions is being dealt 
with, All the stations other than Battersea, are 
referred to under code numbers. It is recorded 
that at Battersea, the average removal of oxides 
of sulphur from the total flue gases was 60-3 per 
cent. for the year. At another station, in course of 
construction, the British Electricity Authority 
agreed to increase the height of the chimneys 
by 50 ft. over that originally proposed and at 
another acceded to the request of the inspectors 
that cyclones should be provided in addition to 
electrical precipitators. 

In the course of the year, there were 67 infractions 
in connection with registered processes. Of these, 
only one concerned cement production. The two 
types of establishment at the head of the list were 
gas-liquor works with 12 infractions, and chemical- 
manure works with nine. In gas-liquor works 
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producing concentrated ammoniacal liquor there 
have been complaints about inadequate feed to 
scrubbers, leaks on foul-gas lines, bad condition of 
change valves and other matters. Plants of the 
type concerned are particularly susceptible to 
corrosion. As there are 147 works registered 
as gas-liquor works, 12 infractions cannot be 
looked upon as a high number particularly in view 
of the difficult conditions involved. There were 
42 registered works producing chemical manure ; 
the nine infractions all arose as a result of inadequate 
scrubbing of the waste gases. These were all in 
connection with the superphosphate process. A 
scrubbing efficiency giving a final escape with a total 
acidity less than the equivalent of 0-1 grain 
(calculated as sulphur trioxide) per cub. ft. is 
called for. This represents a scrubbing efficiency 
greater than 99 per cent. The average acidity of 
escape from all plants was 0-083 grain per cub. ft. 
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Fig. 10. CALIBRATION OF WAVE RECORDER PENS, WITH VARIOUS PRESSURE CYLINDERS, PEN No. 3. 
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Fig. 11. 
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THE MEASUREMENT OF 

WAVE HEIGHTS IN THE 

MODEL OF TABLE BAY 
HARBOUR. 

By B. W. Witson, D.Sc., A.M.I.C.E.* 
(Concluded from page 247.) 
PERFORMANCE AND CALIBRATION OF THE 
KYMATOGRAPH. 


Tae pens of the Kymatograph scribed on smoked 
Paper on the recording drum, which could be driven 
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at several different speeds to suit the wave- 
frequencies. Kymatograms, once detached, were 
passed rapidly through a shellac-bath and allowed 
to dry, their permanence being thus secured. 

To check the sensitivity of the tracing pens at 
different wave-frequencies, and their individual 
responses to movements of the same magnitude, 
calibration tests were undertaken as the necessary 
preliminaries to experiments on the model. Two 
methods were adopted in undertaking this calibra- 
tion in the first instance. In the first, the air-cylinder, 
connected to one of the manometers of the Kymato- 
graph, was tied to a wire which, by being connected 
to the crank-pin of the eccentric of one of the 
paddle-driving machines of the model, was caused to 





rise and fall in a simple harmonic motion of any 
desired amplitude and any particular frequency. 
A flask of water placed under the cylinder in this 
condition, so that it was completely immersed, 
provided the reverse effect of water rising and falling 
with a sinusoidal movement over a stationary 
air-cylinder. The speed of the driving machine 
was varied over the complete range of periodicities 
for which the model was designed, and short records 
of the pen-movements for each were obtained on 
kymatograms after the fashion of Fig. 7, opposite. 
In the second method, which was the one subse- 
quently adopted in further calibrations, the air 
cylinders of all four manometers of the Kymato- 
graph were submerged together in a container of 
water, into which dangled a plunger, attached 
to the abovementioned wire from the driving 
machine. This displacer, in rising and falling with 
simple harmonic motion, caused the water to rise 
and fall over the air cylinders in equal amounts, 
which could be simultaneously recorded by the 
four pens. 

By either method, the actual movements of water 
over the air cylinders were precisely determinable, 
and the magnifications of the recordings on the 
kymatograms were easily obtained. Time lags or 
phase differences were found by causing an electrical 
contact on the displacer wire to energise a solenoid 
marking pen on the Kymatograph at the foot 
of each stroke (see Fig. 7). 

Fig. 8, opposite, taken from No. 3 pen of the 
Kymatograph, is typical of the results obtained 
on analysis. It is interesting to note that the 
theoretical predictions of Table I are almost exactly 
confirmed in the highest and the lowest frequencies* 
but that, for periodicities between about 1 and 
4 seconds, the actual magnification of the system 
is greater than the designed. The cause of this is 
probably to be found in a degree of resonance of the 
imprisoned air between the air-cylinder and the 
manometer, for the theory represented by equations 
(3) and (4) takes no account of the inertia of the air, 
water and paraffin movements. 

The Kymatograph pens were all similar in the 
above respect as may be seen from Fig. 9, herewith, 
which is of a later calibration. On a suggestion 
that larger vent-tubes in the air-cylinders might 
increase the sensitivity of the recording system at 
high frequencies, experiments were made with 
cylinders’ converted for the purpose. Fig. 10, on 
this page, for No. 3 pen, is typical of the results, 
which show that the larger 6-mm. and 74-mm. bore 
vent-tubes, tried out, merely increased the degree 
of resonance by giving disproportionately large 
sensitivities at periods between 1 and 2 seconds. 
It was decided, as a result, not to introduce any 
changes in the original design. 

The inequalities between the four recording pens 
of the Kymatograph, which can be seen in Fig. 9, 
on the opposite page, were allowed for, by suitable 
correction of the measured results from the kymato- 
grams. Often, however, it was unnecessary to do this, 
asrecords, in general, were made comparative between 
the existing harbour layout and any particular trial 
scheme being investigated in the model. For the 
same reason, it was unnecessary, in the general 
case, to correct for the varying magnification of 
the pens with different wave frequencies. 

Fig. 11, herewith, which is a record of one dynam- 
ical similarity test of the model, is a chart of the 
wave progression from the south-west via the west 
channel. The full lines show the propagation of a 
wave in the bay, as obtained by proved graphical 
refraction methods and the dotted lines show the 
wave propagation in the model, as obtained by 
experiment, using the instrument described in this 
article. It will be seen that the model succeeded, on 
the whole, in reproducing the desired wave expansions. 





* Theoretical magnifications have to be doubled to 





allow for the 2: 1 augmentation of the pen-levers of the 
Kymatograph. 
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ELECTRICITY SUPPLY 
DEVELOPMENTS IN ITALY 


During the first five months of this year the out- 
put of electricity in Italy amounted to 12,551 million 
kWh, compared with 12,069 million kWh in the 
corresponding period of 1952 and with 11,280 million 
kWh in 1951. This increase, it is interesting to note, 
was accompanied by the greater use of steam power, 
by which 339 million kWh were generated in May 
last, compared with 235 million kWh in May, 1952, 
and 204 million kWh in May, 1951. On the other 
hand, the output of electricity generated by water 
power declined from 2,399 million kWh in May 
1952, to 2,331 million kWh in the corresponding 
month of this year. This result is due to the 
construction of a number of thermal power stations, 
particularly in the central and southern provinces, 
and in Sicily, where the output increased from 
609 million kWh in May, 1952, to 734 million 
kWh in May last. On the other hand, the output 
in Northern Italy fell from 2,025 million kWh to 
1,937 million kWh during the same months. 
Another interesting feature of the situation is that 
in May last, the output of private plants increased 
to 2,037 million kWh, while that of the publicly- 
controlled stations showed a considerable decrease. 

The new thermal stations includes one with an 
installed capacity of 90 MW at Palermo, in Sicily. 
The plant in this was constructed by the General 
Electric Company of America and erected by the 
Compagnia Generale di Elettricita for the owners, 
the Societa Termoelettrica Siciliana. It will assist 
in supplying the island with power, the demand 
for which has been increasing, especially since 
the electrification of the Messina-Catania-Syracuse 
and Messina-Patti-Palermo railways. This state- 
ment should not, however, be taken to indicate 
that the exploitation of the water-power resources 
of the country is being neglected. In fact, the 
inauguration of new hydro-electric stations in the 
Eastern Italian Alps has enabled the Societa 
Adriatica d’Elettricita to increase its output from 
2,600 million kWh during the first quarter of 1952 
to 2,800 million kWh during the corresponding 
period of the present year, the necessary seasonal 
balance between output and demand being ensured 
by a new 30-MW steam station at Marghera. 

“Among the new water-power stations mention may 
be made of one which utilises a fall of 26 m. on the 
River Adige. This has been built by the Societa 
Elettrica Ala, of Milan, to supplement the output 
of the Mori station of the Montecatini Chemical 
Products Company, which has been utilising a fall 
of 11 m. on the same river to generate direct-current 
for use in the manufacture of aluminium. The 
average flow at the new station is 172 cub. m. per 
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Fig. 3. PELTON WHEELS For 75-MW TURBO-ALTERNATORS ; Santa MassENzA Power STATION. 


second, corresponding to an annual flow of 5,500 
million cub. m. with an average utilisation of over 
70 per cent. The estimated output is 270 million 
kWh, 45 per cent. of which will be generated during 
the winter months. Water is taken through an 
existing open channel and a new tunnel to a second 
tunnel with a cross section of 66 sq. m. and a 


| length of 9,250 m., which has been driven on a falling 


gradient of 0-45 per thousand. At the end of this 
second tunnel are surge chambers from which con- 
nections are made to two concrete-lined pressure 
tunnels, each 5-6 m. in diameter. These tunnels 
lead to an underground turbine room, and after 
passing through the turbines, the water is finally 
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discharged through separate tunnels into a common 
tailrace which leads into the river. 

Special geological investigations were made 
before the 9,250-m. tunnel was driven. Careful 
consideration was also given to its design, a poly- 
gonal section calculated on the Strickel principle 
and giving a coefficient K equal to 100 being 
finally chosen. To obtain maximum efficiency 
this tunnel has been lined with sheets of prefabri- 
cated concrete, which were carefully smoothed. 
Another interesting point is that as the contractors 
considered that the provision of a single surge 
chamber might lead to dangerous excess pressures, 
three chambers, each 9-5 m. in diameter, have 
been built. The civil engineering work in connec- 
tion with the building of this station necessitated 
the excavation of some 2} million tons of rock. 

The generating plant at present installed in this 
Station consists of two Kaplan turbines, which 
were constructed by the Societa per Azioni 
Costruzioni Meccaniche Riva of Milan and are 
designed to operate at a net useful head varying 
from 20-9 to 27-8 m. Under these conditions, 
their output lies between 17,860 and 24,260 kW, 
the speed being 167 r.p.m. Each turbine is coupled 
to a 25,000-kVA alternator generating three-phase 
current at 10 kV + 10 per cent., at a frequency of 
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50 cycles. These machines were constructed by 
Tecnomasio Italiano Brown Boveri and have been 
designed with closed-circuit ventilation, the air being 
water-cooled. As the diameter of the rotor is 
5-85 m., it was necessary to assemble them on site. 
The alternators themselves are installed under the 
turbine room, the interior of which is shown in 
Fig. 1, opposite, so that only the supporting brackets 
and the main and auxiliary exciters are above floor 
level. They are provided with excess-current and 
differential protection, as well as with automatic 
voltage regulators of the Brown Boveri type, which 
are operated by oil-pressure servo-motors. The 
alternators are connected to an outdoor substation, 
which is illustrated in Fig. 2, by aluminium ’bus-bars 
which are run in a tunnel 80 m. long. This sub- 
station, in which the voltage is raised to 225 kV, 
is equipped with Brown Boveri air-blast circuit- 
breakers which, like the turbine-room plant, is 
operated from a single board in an underground 
control room. 

Another interesting station, work on which is 
still in progress, is that at Santa Massenza. This 
forms part of a scheme prepared by the Societa 
Edison and the Societa Idroeletteria Piemonte for 
the development of Lake Molveno, as well as of the 
River Sarca and its tributaries. This scheme will 





involve the construction of ten power stations with 
an aggregate installed capacity of 655 MVA and 
an average annual output of 1,400 million kWh, 
of which 600 million kWh will be available during 
the winter months. The station, which is excavated 
from the rock, will contain four 75-MW sets, con- 
structed by the Societa Franco Tosi, of Legnano, 
and the Brown, Boveri Company, of Milan. One 
of these sets has been i since October, 
1952, while the second will be placed in operation 
within the next few weeks, when the civil engi- 
neering work on Lake Molveno has been completed. 
The other two sets should be available towards 
the end of the present year. 

The two Pelton wheels for one of the sets, which 
are designed to utilise a head varying from 591 to 
460 m., are shown in Fig. 3. A section through one 
of the Pelton wheels is shown in Fig. 4, and Fig. 5 
shows the arrangement of the two Pelton wheels 
and generator forming a complete set. As will be 
seen, the two Pelton wheels are coupled to the 
ends of the central alternator shaft, so that each 
set has only two main bearings. “ Water is supplied 
to each set through four forged-steel pipes with 
an internal diameter of 700 mm., these pipes 
being connected to two pipes with an internal 
diameter of 1,000 mm. The Pelton wheels are 
constructed of stainless steel and each weighs 
10 tons. Speed regulators of the constant oil- 
pressure type are fitted and are operated by an 
electric motor which is supplied with power from a 
small generator on the shaft of the main machine. 
The control valves are of the spherical type. The 
alternator rotor, which runs at 428-5 r.p.m., has 
14 poles and three-phase current is generated at 
a pressure of 15 kV. The sets will be connected to 
70-MVA transformers which step up the voltage 
to 230 kV, at which pressure it is supplied to an 
open-air switching station. From this station 
transmission lines run to the Piemonte system. 





Tue CuemicaL Socrety.—The research fund of the 
Chemical Society provides grants for the assistance of 
research in all branches of chemistry. About 7001. 
per annum is available for this purpose, the income 
being derived from a donation of the Worshipful Com- 
pany of Goldsmiths, from the Perkin Memorial Fund, 
and from other sources. Applications for grants will 
be considered in November next and should be sub- 
mitted on the appropriate form not later than Saturday, 
November 14, 1953. Applications from Fellows will 
receive prior consideration. Forms of application, 
together with the regulations governing the award of 
grants, may be obtained from the general secretary, the 
Chemical Society, Burlington House, Piccadilly, Lon- 
don, W.1. aa aM a 





Piatinum Merats Exursrtion.—H.R.H. the Duke 
of Edinburgh will open the Platinum Metals Exhibition 
which is to be held at Grosvenor House, Park-lane, 
London, W.1, from October 19, when the openi 
ceremony will take place, to October 24, 1953. The 
exhibition is being organised by the Institution of 
Metallurgists to mark the 150th anniversary of the 
announcement by William Hyde Wollaston, F.R.S. 
(1766-1828) of his discovery of the metal palladium. 
Wollaston practised as a physician for some years in 
Huntingdon and in London, but retired from practice 
at the age of 34 in order to devote himself to chemical 
and physical research. He was a Copley medallist of 
the Royal Society, and served as secretary of the 
Society from 1804 to 1816. The Platinum Metals 
Exhibition will be open to the public from October 22 
to 24, inclusive. 





InpustTRIAL Coat Consumers’ Counorm.—The 
Minister of Fuel and Power has reconstituted the 
Industrial Coal Consumers’ Council for a third term 
of office, ending in July, 1956. Sir Ernest Smith, 
C.B.E., D.Sc., F.R.1.C., who has been chairman of the 
Council since its foundation six years ago, has been 
re-appointed to that office and Mr. H. T. Norton, 
dui of the South Wales Coal Exporters’ 
Association, has again been appointed deputy chair- 
man. Other members of the Committee include Mr. 
H. C. Armstrong, O.B.E., M.I.C.E., F.C.G.1., Mr. A. 
Deakin, C.H., C.B.E., Sir Walter Drummond, Mr. 
C. Johnson, A.M.I.C.E., M.I.Mech.E., M.Inst.Gas E., 
Mr. J. D. Peattie, B.Sc., A.C.G.1., M.I.E.E., Mr. 
E. J. Pode, and General Sir Daril G. Watson, G.C.B., 
C.B.E., M.C. Communications to the Council should 
be addressed to the secretary, at Thames House South , 
Millbank, London, 8.W.1. 
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NOTES FROM THE 
INDUSTRIAL CENTRES. 


SCOTLAND. 


Proposep New Town IN THE CUMBERNAULD- 
ConporraT AREA.—The executive committee of the 
Clyde Valley Planning Advisory Committee meeting 
in Glasgow on August 18 recommended the establish- 
ment of a new town of possibly 20,000 houses, in the 
Cumbernauld-Condorrat area, to the east of Glasgow, 
to take part of the city’s overflow of population. The 
proposal, included in an interim report to the Secretary 
of State for Scotland, was made with a note of urgency, 
the hope being expressed that an early decision would 
be reached so that at least the survey work on the site 
may be started before the end of the year. 


Victor1a-Roap TUNNEL, DunDEE.—Dundee Cor- 
poration Works Committee have approved the 
construction of a ramped tunnel, measuring 10 ft.yby 
8 ft. in section, below matey between Hilltown 
and Wellgate, a dangerous crossing in the city, pro- 
vided that the Treasury grant borrowing powers to 
meet the cost, which is estimated to be 11,000/. A 
tunnel was first planned in 1924, to cost 4,0001. 


Sxyge Diatomite Inpustry.—The diatomite indus- 
try begun at Staffin, Skye, a few years ago, continues 
to develop, and next month the Earl of Home, Minister 
of State, Scottish Office, will open a new factory for 
Scottish Diatomite, Ltd., at Uig. The diatomite is 
recovered from the dried-up bed of Loch Cuithir, 
about three miles from Staxfin. Uig is the port of 
shipment. 


REOPENING OF CONNEL-BALLACHULISH RaILway 
Line.—The Connel-Ballachulish branch railway line, 
which had been closed since May 25 because of 
damage by flooding, was reopened on August 24. 
A new bridge has been built across the river Barcaldine 
to replace that washed away by the floods. 


EXHIBITION OF Roya Rattway CoacuEs.—‘‘ Royal 
Journey,” an exhibition of royal railway carriages 
over the years, will open in Waverley Station, Edin- 
burgh, on August 29, and thereafter will be seen in 
Glasgow (St. Enoch Station) from September 18 to 23. 
The exhibition will show how many of the refinements 
to advance the comfort of ordinary travellers were 
introduced initially in the royal trains. 


Tue Late Mr. R. Witson.—Mr. Robert Wilson, 
of Edinburgh, joint managing director of Pillans and 
Wilson, Ltd., the second oldest printing firm in the 
city, and vice-chairman of the board of Governors 
of Heriot-Watt College, died on August 15 at the age 
of 77. Mr. Wilson was made an honorary Fellow of 
the College in 1951, the first person to receive this 
distinction. He was President of the Edinburgh 
Chamber of Commerce from 1932 to 1934. 


CLEVELAND AND THE NORTHERN 
COUNTIES. 


Evrcrricity Suppty 1n NortH East.—The North- 
ern Regional Board for Industry have announced that 
no formal electricity load-spreading arrangements are 
to be made in the North-East during the coming winter. 
Arrangements are being continued, however, to adopt 
these measures if winter conditions prove severe. 
Firms possessing their own generating plants are being 
urged to keep them in operation during the usual peak 
hours, between 8 a.m. and noon and between 4 p.m. 
and 5.30 p.m. Itis hoped that the improved electricity- 
plant position will make cuts unnecessary. 


ComPLaint oF Steet SHortace.—Alderman T. P. 
Everett, resident director of Messrs. Richardson, West- 
garth & Co., Ltd., Hartlepool, has stated that the 
shortage of steel plate is continuing to cause anxiety to 
his firm. The allocation of steel to marine-engine 
builders during the last period of this year he described 
as extremely disappointing, and liable to cause delay 
in the completion of work. If the steel was being 
exported, he contended that was a short-sighted policy, 
as it was much better to export the finished product, 
such as engines and ships, rather than the materials 
from which they are buiit. 


CLOsURE OF GARESFIELD COLLIERY DEFERRED.—The 
Durham Division of the National Coal Board have 
deferred their plan to close Garesfield Colliery, High 
Spen. It was originally stated that the colliery would 
close on August 22. The Board have now announced 
that a decision on the matter will be made after the 
holidays are over. 


RaPip REPLACEMENT OF DaMaGED Suir Equre- 
MENT.—The North-Eastern Marine Engineering Co. 








(1938), Ltd., Wallsend-on-Tyne, have sent by air to 
South Africa an oil-fuel unit weighing three tons for the 
ss. Sussex Trader, to replace equipment damaged in 
an explosion. 


New Fore-Part To BE BuILt For THE §.S. “ DuKE 
or Yorxk.”—The channel steamer Duke of York has 
been docked at Jarrow-on-Tyne for the building of a 
new fore-part. The vessel arrived at the yard of 
Palmers Hebburn Co., Ltd., some weeks ago, after 
the fore-part had been lost in a collision with an 
American ship in May. The new fore section will be 
built on to the after-part in dry dock and the work will 
take three months. 


THE MIDLANDS. 


DEMONSTRATION OF “ARDOLOY” ToOOoLING.— 
Alfred Herbert, Ltd., have arra a series of 
demonstrations of the use of Ardoloy tools at their 
works in Coventry, to commence on September 14 
and to continue for at least two weeks. The demon- 
strations will be of various types of modern machines 
using Ardoloy tools on —— work, the operations 
ranging from light finishing cuts to very heavy cutting 
absorbing about 50 h.p. The company invite engineers 
to attend the demonstrations, but request that prior 
notice of an intended visit be given to their works at 
Coventry (Telephone 88781) or to any of their branches. 


EXPERIMENTS ON UNDERGROUND GASIFICATION OF 
Coau.—Further experiments are to be carried out in 
September at the underground coal-gasification site 
operated by the Ministry of Fuel and Power at Rock, 
near Bewdley, Worcestershire. Work has been 

roceeding at the site for two years, and several seams 
ae been ignited successfully. Recently, a thin seam 
has been fired at a depth of 250 ft.; the superincumbent 
strata included 100 ft. of sandstone. The gas pro- 
duced is used in a small gas engine at the surface to 
generate electricity. The experiment about to take 
place is the electric ignition of a 3-ft. seam at a depth 
of 100 ft. 


Resvuitt Iron Founpry.—Chamberlin and Hill, 
Ltd., Phoenix Foundry, Beacon-street, Lichfield, 
have commenced production in their new foundry, 
on a site adjoining the old one. The new foundry was 
built behind the old one and the change-over was made 
during the two-weeks’ annual holiday, so that no 
production was lost. Chamberlin and Hill, Ltd., have 
120 employees at Lichfield, and are engaged in supplying 
iron castings to the mining and textile industries. 


BirMIncHAM COLLEGE OF (TECHNOLOGY.—The 
Department of Industrial Administration at the 
Birmingham College of Technology has issued a 
report on the work done in its first six years of existence. 
Its courses have been attended by nearly 1,000 people 
from all levels of Midland industry, and the Department 
is now the largest centre of management studies in the 
country, providing training in production control, 
costing, work study and measurement, marketing 
and sales, industrial relations, and human relations. 


Licut AIRCRAFT FOR VENEZUELA.—Two light air- 
craft built in Wolverhampton are now on their way to 
Venezuela by sea. The aircraft, which have been 
built by Wolverhampton Aviation, Ltd., are for use 
by the Shell Petroleum Group in their Venezuelan 
oilfields. They are Miles Gemini four-seater machines, 
a type of which Wolverhampton Aviation, Ltd., have 
built a number since the Miles Company ceased pro- 
duction. This type was chosen because it is particularly 
suitable at high altitudes and temperatures. 


LANCASHIRE AND SOUTH 
YORKSHIRE. 


INAUGURATION OF ELeEctric Train SERVICE.— 
A new service of electric trains between Lancaster, 
Morecambe, and Heysham was inaugurated on August 
17. The system of electric traction installed by the 
Midland Railway during the early years of the present 
century was discontinued two years ago, and these 
trains will be operated on a new form of overhead 
transmission, still largely experimental. 


COLLIERY #MOopERNISATION.—A modernisation 
scheme has been put in hand at St. John’s Colliery, 
Normanton, and is designed to increase the weekly 
output of about 10,000 tons by some 3,000 tons. 
The driving of a 950-yard underground roadway to 
link the two Silkstone shafts is progressing at a rate of 
between 10 and 23 yards a week. It is intended 
eventually to wind all the coal up one shaft, the other 
being used for the conveyance of the men and materials. 
Electric winding gear is to be installed and the men 
will be hauled to the coal-face by Diesel locomotive. 


Propuction Recorps.—New high records in six 





departments of the Steel, Peech and Tozer branch of 
the United Steel Cos. Ltd., Sheffield, are announced, 
Production in the Templeborough melting shop, in a 
recent four-week period, touched 52,740 tons, com. 
pared with the previous best of 52,061 tons. Other 
departments to have set up records are the cogging 


mill, strip pickling plant, press forge, spring shop and 
wheel mill. 


Works ExtTEension.—The second major extension 
within three years has been started at the Sheffield 
works of Stanley Tool Works (Great Britain), Ltd., 
including a four-storey extension one-third as large 
as the original building. This has been rendered 
necessary Owing to an expansion in export trade. 


Less GrimE Fatits ON SHEFFIELD.—The Sheffield 
Smoke Abatement Committee report that, in May, 
eight tons less grime per square mile fell in Sheffield 
than in the corresponding month of last year. Atmos. 
pheric pollution per square mile was measured at 
95-1 tons, compared with 103-1 tons in May, 1952. 
Smoke-prevention devices at Sheffield works have 
been used to an increasing extent, as well as more 
electricity and gas for steel-melting and heat-treatment. 


THE Late Mr. Cyrit PorrpLteton.—Mr. Cyril Popple- 
ton, who has died aged 55, was a director of Crossley, 
Ellis & Co., Ltd., rasp manufacturers, Sheffield, and 
had assisted in the direction of the business, with his 
brother, since the death of their father in 1940. He 
was a vice-president of the File Trade Technical Society, 
of which he had been an active member for many years. 


THE Late Mr. F. L. TrnaLE.—Mr. Frank Lee Tingle, 
who has died after a short illness at the age of 47, was 
managing director of the Tenuous Steel Co., Ltd., 
Sheffield, and had travelled abroad extensively in the 
interests of his firm. He was an M.Met. (Sheff.), and, 
at one time, lectured at Sheffield University. 


SOUTH-WEST ENGLAND AND 
SOUTH WALES. 


Exxctricity Suppty in SourH WatEs.—Electricity 
load spreading will not be necessary in South Wales 
factories and works this winter, Sir Percy Thomas, 
chairman of the Welsh Board for Industry, announced 
during the week. The decision followed a meeting 
and consultations with the South Wales Electricity 
Board and the British Electricity Authority. The 
new generating sets at Uskmouth and Carmarthen Bay 
power stations will be in operation and represent a 
substantial addition to the area’s generating capacity. 
On the other hand, the demand has continued to grow 
and certain private generating plants, previously in 
use, will not be available owing to age and obsolescence. 


SatvaGE oF CoaL FRoM a WRreEcK.—A cargo of 
7,000 tons of Welsh coal, sunk in a French ship near 
the entrance to Milford Haven in December, 1944, is 
being salved. Already 1,500 tons have been recovered. 
The ship was the P.L.M. 21, bound from Cardiff to 
Gibraltar. In 1947, efforts to raise her had to be 
abandoned after the vessel broke her back in a winter 
gale. After clearing the coal by means of grabs 
operated from the salvage vessel Restorer, the wreck 
will be cut up by explosives. 


ABANDONMENT OF OpEncast Minne aT BRYNMAWR. 
—The National Coal Board Opencast Executive have 
abandoned a proposal to prospect for coal over 200 
acres near B awr, the local council have been 
informed. A letter from the Ministry of Fuel and Power 
to the Council states that, after careful consideration 
of the several objections raised and in view of _the 
opinion expressed by the Welsh Office of the Ministry 
of Housing and Local Government that prospecting 
would be likely to interfere severely with water supplies 
to Brynmawr, Crickhowell and Ebbw Vale, the Open- 
cast Executive have decided to withdraw their applica- 
tions for authorisation. 


SINKING OF THE CYNHEIDRE CoLLiERy.—Mr. ‘iP. 
Velzeboer, the chief engineer of the mechanisation 
section of the Dutch State Mines, has been appointed 
to the South Western Division of the National Coal 
Board as a planning engineer, in connection with the 
7,500,000/. scheme for a new mine at Cynheidre, near 
Swansea. He has had considerable experience of the 
planning of horizon mining projects on the Continent 


and will take charge of the sinkings at the new pit. 


Wetsu Inpustries Far, 1953.—This exhibition 
of Welsh manufactured products will be held in the 
new pavilion, Sophia Gardens, Cardiff, from os. ages“ 
ber 9 to September 19. The opening ceremony < 
be performed by Mr. A. G. B. Owen, O.B.E., J.P.» 
chairman of the Owen Organisation, at 2.30 p.m.. on 
September 9. Some further particulars of the Fair 
were given on page 171, ante. 
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NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Monday 
morning in the week preceding the date of the meeting. 








INCORPORATED PLANT ENGINEERS.—London Branch : 
Tuesday, September 1, 7 p.m., Royal Society of Arts, 
John Adam-street, Adelphi, W.C.2. ‘‘ Requirements of 
Factories Act Affecting the Plant Engineer,”’ by Mr. H. 
Eccles. Edinburgh Branch: Tuesday, September 1, 
7 p.m., 25, Charlotte-square, Edinburgh. ‘‘ The Fac- 
tories Acts, 1937 and 1948, as They Affect the Plant 
Engineer,” by Miss G. M. Mitchell. Southampton Branch : 
Wednesday, September 2, 7.30 p.m., Polygon Hotel, 
Southampton. ‘“‘The Approach to Maintenance: A 
Discussion of the Report of the Specialist Team on 
Plant Maintenance on Their Visit to the United States,” 
by Mr. Colin Troup. Manchester Branch: Tuesday, 
September 8, 7.15 p.m., Engineers’ Club, Manchester. 
Films on *‘ Atomic Warfare and Civil Defence.” North- 
East Branch : Thursday, September 10, 7 p.m., Roadway 
House, Oxford-street, Newcastle-upon-Tyne. ‘ Main- 
tenance Costs,” by Mr. H. Whitfield. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—NSouth-East London Branch: Tuesday, September 1, 
8 p.m., Eltham Congregational Church Hall, Court-road, 
Eltham. Discussion on “ Radio Interference Suppres- 
sion.” Preston Branch: Wednesday, September 2, 
7.30 p.m., The Chamber of Commerce, 49a, Fishergate, 
Preston. (i) ‘‘ Power Without Smoke ” and (ii) “ Agri- 
cultural Motors,” by Mr. F. E. Beake. South London 
Branch: Thursday, September 3, 8 p.m., The Café 
Royal, North End, Croydon. ‘‘ Mineral Insulated 
Cables,” by Mr. G. E. D. Redman. Liverpool Branch: 
Friday, September 4, 7.30 p.m., Liverpool Engineering 
Society’s Apartments, 9, The Temple, 24, Dale-street, 
Liverpool, 2. Chairman’s Address, by Mr. George Jelley. 

INSTITUTION OF PRODUCTION ENGINEERS.—Birming- 
ham Graduate Section: Tuesday, September 8, 7 p.m., 
James Watt Memorial Institute, Birmingham. Films on 
“Mechanical Handling.” Coventry Graduate Section: 
Tuesday, September 15, 7.30 p.m., The Hare and 
Squirrel Hotel, Coventry. Discussion on “ Aspects of 
Production Engineering.”’ 

INSTITUTE OF ROAD TRANSPORT ENGINEERS.— Mid- 
lands Centre: Tuesday, September 8, 7.30 p.m., Crown 
Inn, Broad-street, Birmingham. Open Meeting. 


INSTITUTE OF PETROLEUM.—Wednesday, September 9, 
5.30 p.m., Manson House, 26, Portland-place, W.1. 
“ Autofining,” by Mr. F. W. B. Porter. 

ROYAL AERONAUTICAL SociETY.—Monday, Septem- 
ber 14, 6 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
Forty-First Wilbur Wright Memorial Lecture on “ Struc- 
tures,” by Professor N. J. Hoff. 

INSTITUTE OF PACKAGING.—Northern Area: Monday, 
September 14, 6.30 p.m., The Old Nag’s Head Hotel, 
Manchester. Debate on ‘Sales Managers Do Not 
Appreciate the Importance of Packaging.” 





NATIONAL DIPLOMA IN AGRICULTURAL ENGINEERING. 
—The Examination Board appointed by the Council 
of the Institution of British Agricultural Engineers, 
24, Portland-place, London, W.1, have announced 
that the third examination for the National Diploma 
in Agricultural Engineering was held in Chelmsford 
from July 21 to 28, 1953. The candidates numbered 
24, of whom four were re-admittances from 1952. 
The Diploma was awarded to 14 candidates, five failed 
'm one subject and five others failed the entire examina- 
tion. No candidate gained distinction. 





Ciry anp GuiLps or Lonpon Inst1TUTE.—During 
the 1951-52 session 927 students attended the City 


and Guilds College, South Kensington, London, S.W.7, | h 


compared with 949 in 1950-51 and 894 in 1949-50. 
The number of students who entered for the final 
(internal) B.Sc.(Eng.) degree examination of the 
University of London was 123, of whom 121 passed, 
23 with First Class Honours and 43 with Second Class 
Honours. In addition, two passed the final (external) 
B.Sc.(Eng.) degree examination. Furthermore, 25 
students entered for the final (internal) London 
B.Sc.(Eng.)(Chemical Engineering) degree examination, 
of whom 22 —one with First Class Honours and 
eight with Second Class Honours. The above statistics 
are quoted in the report of Council of the City and 
Guilds of London Institute for 1952, which has recently 
come to hand. The report also covers the Institute's 
Department of Technology and it is of interest to note 
that there has been a further increase in the total 
number of candidates examined by the Department 
during the year. The grand total, at home and over- 
Seas in 1952, was 77,951, as compared with 76,472 in 
1951. To meet the needs of candidates in the wide 
Tange of subjects offered, it was necessary to set and 
issue 770 different examination papers. 





CONTRACTS. 


CrompTON Parkinson Lrp., Crompton House, 
Aldwych, London, W.C.2, have been awarded a con- 
tract valued at over 650,000/., for the underground 
cables and overhead lines of a new electrical distri- 
bution system in Malta, G.C. The new system will 
distribute the electrical power supplied from a gener- 
ating station now being constructed on the island. 
The existing system of single-phase a.c. distribution, 
at a frequency of 100 cycles per second, will be super- 
seded by a new three-phase a.c. system, at 50 cycles 
per second. 

THE METROPOLITAN-VICKERS ELECTRICAL Co., LTD., 
Trafford Park, Manchester, 17, have obtained, from 
British Railways, a contract valued at 286,0001. and 
covering the manufacture and supply of electrical 
equipment for new rolling stock on the former Mersey 
Railway and the Wirral electrified lines. Both sections 
operate at 650 volts d.c., and the Mersey Railway 
(originally third and fourth rail) is being converted to 
the third rail system to facilitate the running of through 
services. The Metropolitan-Vickers contract covers 
traction motors and control equipment for a total of 
24 motor coaches, 26 trailers and 26 driving trailer 
coaches. Each motor coach will have four 135-h.p. 
motors; the control equipment is to be electro- 
pneumatic. 

MiIRRLEES, BICKERTON AND Day, Ltp., Stockport, 
are to supply two further Diesel-alternator sets, to the 
order of the Crown Agents for the Colonies, for the 
Gold Coast Electricity Board Power Station at Sekondi. 
The new sets are driven by the firm’s KS. 7 seven- 
cylinder vertical turbo-charged engines, each developing 
1,331 b.h.p., at 375 r.p.m. The engines will be coupled 
to alternators supplied by the BrusH ELEcTRICAL ENGI- 
NEERING Co., Lrp., of the revolving field, salient pole, 
protected type, wound for 6,600 volts, 50 cycles, three- 
phase, and each fitted with a flexibly-coupled exciter 
and exciter field regulator. The output of each will 
be 750-kW 937-5 kVA at 0-8 power factor. Messrs. 
Mirrlees erected their first Diesel engine, of 120 b.h.p., 
at the Sekondi power station in 1912. Others followed 
in 1914, 1924, 1926, and 1945. 





EmULSION-TYPE DecREasine AGENT.—Jenolite Ltd., 
43, Piazza Chambers, Covent Garden, London, W.C.2, 
have added a new preparation to their range of chemical 
degreasing agents. This is of the emulsion t and 
may be used in the concentrated form supplied or in 
dilutions, of up to 1:1 with warm water, to meet 
individual requirements. The liquid may be applied 
either by brushing or by the immersion method. 
It is non-inflammable and is stated to be satisfacto 
for use on all types of metal surfaces where no attac 
can be tolerated. 





ALUMINIUM DEVELOPMENT AssocrATION.—The 
Directory of Members of the Aluminium Development 
Association, 33, Grosvenor-street, London, W.1, has 
now been issued. This contains a brief statement of 
the constitution and objects of the Association, the 
names of the members of Council and the names, 
addresses and other particulars of the member com- 
panies. In all cases brief descriptions of the products 
and activities of the company are given. A classified 
index to makers of aluminium raw materials and 
manufactured products ir also included. 





~ Fryrne DispLay AND EXHIBITION AT FARNBOROUGH. 
—The Society of British Aircraft Constructors, Ltd., 
32, Savile-row, London, W.1, state that their flying 
display and exhibition at the Royal Aircraft Establish- 
ment, Farnborough, will be open only to guests of the 
Society on Tuesday, Wednesday and Thursday, 
September 8, 9 and 10, and that a preview of the 
display for the Press and technicians in the industry 
as been arranged for the preceding Monday, Sep- 
tember 7. The general public will be admitted on 
Friday, Saturday and Sunday, September 11, 12 and 
13. Tickets for these days are obtainable in advance 
from Auto-Parks, Ltd., 1, Maclise-road, London, 
W.14. (Telephone: SHEpherds Bush 5385.) 





CoursE oN Work SIMPLIFICATION.—Arrangements 
are being made by the British Association for Com- 
mercial and Industrial Education, Management House, 
8, Hill-street, London, W.1, to hold a course on work 
simplification as an aid to efficiency in industry at the 
Roffey Park Training Centre, near Horsham, from 
Monday, October 26, to Friday, October 30. The 
course is being organised with the assistance of the 
Department of Scientific and Industrial Research and 
the National Institute of Industrial Psychology. Sub- 
jects to be covered will include fact-finding techniques, 
incentives, significance of method, time-study tech- 
niques, employee co-operation, and the development 
of economic working. Further information may be 
obtained from the training officer, Roffey Park Insti- 
tute, Horsham, Surrey. 





PERSONAL. 


With the appointment of Lorp LLEWELLIN as 
Governor-General of Rhodesia and Nyasaland, his 
place as chairman of the Ports Efficiency Committee is 
being taken by Sm Ernest Murrant, K.C.M.G., M.B.E., 
chairman of Furness, Withy & Co., Ltd. 

Mr. W. E. Mintzer, M.A. (Cantab.), Editor of The 
Wireless and Electrical Trader, has been re-elected for 
a second year of office as President of the British Institu-. 
tion of Radio Engineers, 9, Bedford-square, London, 
W.C.1. 

Mr. W. J. E. Brack has been appointed President 
of the West of Scotland branch of the Institution of 
Engineering Inspection for the forthcoming session. 

Mr. R. F. Ricuarpson, M.B.E., A.M.I.E.E., a 
member of the staff of the commercial manager of the 
British Electzicity Authority, has been appointed an 
assistant commercial manager. He succeeds Mr. F. S. 
Naytor, B.Sc. (Eng.), M.I.E.E., A.C.G.I., whose 


‘appointment as specifications and contracts engineer 


was announced on page 47, ante. 

Mr. E. B. Waker, M.I.Mech.E., technical director 
of Walker Brothers (Wigan) Ltd., Pagefield Iron 
Works, Wigan, has retired after 50 years of service. 

Mr. E. C. McKinnon, M.1.E.E., for many years chief 
engineer of the Chloride Electrical Storage Co., Ltd., 
has retired after upwards of 60 years of service with the 
company. 

Mr. K. G. SHarp, who was appointed assistant blast- 
furnace manager of the Steel Company of Wales Ltd., 
in 1951, has now been made blast-furnace super- 
intendent at the Margam Works of the company. 

Mr. W. E. Jonnson has been appointed head of the 
research division and a special director of Powers- 
Samas Accounting Machines Ltd. 


Mr. J. Cooprr has been elected managing director of 
Sanbra Ltd., Aston Hall-road, Birmingham, 6. 

The directors of Submarine Cables Ltd., owned pee 
by Siemens Brothers & Co., Ltd., and the Telegrap 
Construction and Maintenance Co., Ltd., have appointed 
Mr. W. G. Patrerson, M.B.E., deputy managing 
director of Siemens, to the board of Submarine Cables 
Ltd., in place of Mr. S. W. LuMs, secretary of Siemens, 
who has been appointed an alternate director to Mr. 
Patterson. 

The Midland Motor Cylinder Co. Ltd. announce that 
Mr. Epwarp PLAYER, managing director of Birmid 
Industries Ltd., their parent company, has joined their 
board. Mr. H. H. Horxmys, sales manager, and Mr. 
R. S. WarernHouse, chief buyer, have also been 
appointed directors. 

The British Tyre and Rubber Co. Ltd., Herga House, 
Vincent-square, London, 8.W.1, announce the appoint- 
ment of Mr. W. BowDEN as group chemist, Mr. W. 
GLoveER succeeding him as works chemist at the com- 
pany’s Leyland factory. Other appointments are 
those of Mr. C. H. Hotyoak as group works accountant 
and of Mr. H. ACKERS as deputy works superintendent 
of the Leyland factory. 

Mr. R. M. Hitary, M.B.E., T.D., is joining D. 
Napier & Son Ltd. in September as commercial manager. 

Hoover Ltd., Hoover House, 211-213, Regent-street, 
London, W.1, have appointed a director, Mr. 8. T. 
Martruews, to be resident director, South America. 
Another director, Mr. P. ATTwoop, becomes a director 
of Hoover Industries Pty. Ltd., Australia, and Mr. 
C. H. Crow1rz, general manager of Etablissements 
Hoover, S.A. It is stated also that Mr. V.C. Mumrorp 
is to be export manager; Mr. H. E. Duaaans, 
resident manager, Hong eg covering the Far 
Eastern Division; and Mr. G. CoopEr, resident 
manager, Beirut, covering the Middle-East Division. 

Mr. F. E. Hormes has been appointed technical 
representative responsible for the sales department of 
Technical Designs Ltd., 46, Brook-street, London, 
W.l. 

Mr. A. C. J. Loat has joined the London Sales staft 
of Higgs Motors Ltd., Witton, Birmingham, 6, as tech- 
nical engineer and will be responsible for districts to the 
south of the City. 

Mr. C. 8. Bovenron, principal assistant architect 
(road transport) retired on August 1, after 41 years 
of service with the London Transport Executive and 
its predecessors. 

The works of ArmsTRoNG WuitwortH & Co. 
(PNeumatic Toots) Lrp., have been moved from 
Gateshead to larger premises on the West Chirton 
Trading Estate, North Shields. 

The address of the Newcastle area gales office of the 
NortHEern Atumsntum Co. Ltp., is Groat House, 
Collingwood-street, Newcastle-upon-Tyne, 1. (Tele- 
phone : Newcastle 20878-9.) 

Gzo. W. Kina Lrp., have now completed the last 
stage ofa move which has brought the whole of their 
works and offices together on one site at Stevenage, 
Hertfordshire. 
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AMERICAN STEAM 
LOCOMOTIVES. 


CoLoNEL JoHN Stevens, of Hoboken, New 
Jersey, was an engineer, an inventor, and a man 
of vision; and when he demonstrated, in 1826, 
that steam engines would run on rails in America as 
successfully as they were doing in England, he may 
well have been inspired by some conception of the 
profound influence that railway locomotion was to 
exert in the development of the United States. 
He and his contemporary pioneers may have 
foreseen, perhaps, that, within the next hundred 
years, American steam locomotives woyld surpass 
in size and numbers those of any other country in 
the world; but the farthest sighted among them 
could hardly have believed that, by 1950, the 
United States would have built almost its last 
steam locomotive and decisively ended an epoc of 
technical development at the very zenith of its 
achievements. The transition from steam to Diesel 
power has, indeed, been so rapid that engineers 
outside of the American locomotive industry can 
hardly realise how complete the change has been, or 
appreciate that the American steam locomotive, 
now being replaced by Diesels at a rate exceeding 
3,000 per year, will almost certainly disappear from 
active service within the next 20 years. 

If there ‘is a redeeming feature about so drastic 
a change, it is, perhaps, that the contemporary 
historian can see the definite end of an era and, 








looking backwards in time, can trace the course of 
development with the confident knowledge that no 
future events can upset his judgments about the 
relative importance of points of detail and their 
influence upon general trends. There is, too, the 
advantage that the historian, during much of his 
own lifetime, can have been himself actively engaged 
in making some of the history to be recorded. This 
is the position of Mr. Alfred W. Bruce, who, until 
recently director of steam-locomotive engineering 
in the American Locomotive Company, has been 
personally concerned with the design of many great 
locomotives and has spent the most active 45 years 
of his life at the centre of American steam-loco- 
motive construction during the period of its greatest 
evolution. Now turned historian, Mr. Bruce has 
taken what is obviously an appropriate moment to 
present, in the form of a thoughtful, well-written 
and admirably arranged book,* a truly definitive 
account of the steam locomotive in America, with 
special reference to its development during the 
Twentieth Century. This emphasis is justified, 
of course, by the economic importance of steam 
railroads throughout the period of Mr. Bruce’s 
intimate association with locomotive design; but, 
happily for the amateurs and connoisseurs who will 
be among his most delighted readers, he has used 
the vast amount of authentic material at his disposal 
to compile a concise and yet critical survey of the 
evolution of American locomotives from the earliest 
experimental types in the United States. 

Such an introduction is essential, not merely for 
completeness, but for a proper understanding of the 
reasons for the distinctive characteristics of 
Twentieth-Century American machines, and, in 
particular, for the differences and _ similarities 
between typical American and English designs ; 
for the first real locomotive to run on rails in 
America (pace the Stevens engine, which was really 
only a demonstration model) was the “‘ Stourbridge 
Lion,” built in England by Foster, Rastrick and 
Company and shipped by sailing vessel to New York, 
where it arrived on May 13, 1829. Mr. Bruce cites 
five other English engines imported within the next 
year or two, of which only the “ John Bull ” and the 
‘* Herald ” are known to have run in regular railway 
service. Thereafter, the American locomotive 
industry proceeds under its own steam. In 1831, 
Matthias Baldwin founded the great firm which 
to-day still bears his name, and within the next 
eight years he had built 136 locomotives. Under 
Baldwin and other pioneer designers, engines 
rapidly increased in power and size, and some 
individual features to suit American operating con- 
ditions were a good deal more fundamental than 
the “ balloon” smoke-stack, the warning bell, the 
headlamp and the cow-catcher which superficially 
distinguished them most markedly from English 
engines of the same period. Wheel arrangements 
were tried in great variety, experiments were made 
with compounding, and great attention was devoted 
to the design of fireboxes to suit fuels ranging from 
wood to anthracite. 

Many of the designs, intended to meet specia 
requirements, were not repeated, and by the turn 
of the century the essential elements of the American 
locomotive had been evolved. Already a certain 
amount of standardisation, including the 4 ft. 84 in. 
gauge, had been achieved and was actively fostered 
by the American Railway Master Mechanics’ 
Association, which was founded in 1868. Not 
unexpectedly, therefore, the Baldwin 2-4-2 loco- 
motive of 1895 was appreciably more like its English 
contemporary than many typical American loco- 
motives of the previous 50 years. Mr. Bruce 
regards the 2-4-2 design as one of the greatest 





* The Steam Locomotive in America. By Alfred W. 
Bruce. W. W. Norton and Company, Incorporated, 101, 
Fifth-avenue, New York 3, N.Y., U.S.A. [Price 7.50 dols.] ; 
and George Allen and Unwin, Limited, 40, Museum- 
street, London, W.C.1. [Price 45s. net.}. 
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improvements ever achieved in locomotive develop- 
ment, as it permitted the location of a deep, wide 
firebox over the trailing wheels and behind the 
large drivers, without placing the boiler at an 
excessive height above the rails, In a lengthy 
chapter, comprising nearly a third of his book, he 
traces in some detail the development of all the 
basic elements of the steam locomotive, from the 
earliest forms which proved their worth and indi- 
cated how future developments should proceed, 
right up to the latest designs of a few years ago. 
Together with his survey of the general development 
of the steam locomotive as a whole and of the 
industry which grew up round it, he presents a 
chronological record of the greatest interest to 
locomotive engineers everywhere, and not least to 
those in this country who are still actively engaged 
in design with a strong economic flavour. 

The convergence, notwithstanding some quite 
important differences, between the American and 
British conceptions of a steam locomotive lasted 
only a few years into the Twentieth Century. The 
opportunities for development, both physically and 
commercially, were far greater at that time in the 
United States than over here, and American 
designers exploited them with skill and enterprise. 
Of the great locomotive construction companies 
still extant in the United States, six were then 
already in active production and two of them— 
Baldwin’s and the American Locomotive Company 
—each built some 40,000 steam locomotives between 
1900 and 1950. Many of the other builders, while 
operating on a smaller scale, made original and 
important contributions to design; and, though 
some of the innovations introduced during this 
period were superseded or became obsolete, the 
designs that can now be seen to have been techni- 
cally unsound are very few indeed. The sources of 
such innovations are, of course, by no means 
exclusively American. Mr. Bruce himself speaks 
of the introduction, in 1922, of the Gresley com- 
bining valve gear for a three-cylinder conversion 
carried out by the American Locomotive Company. 
The resulting improvements in operating charac- 
teristics were so remarkable that the three-cylinder 
conception was soon built into many of the American 
Locomotive Company’s engines with various wheel 
arrangements. A still more noteworthy example is 
the concept of articulation, which originated in 
Europe about 1888 and appeared in America as a 
0-6-6-0 Mallet compound in 1904. Since that date 
it has progressed rapidly and extensively, and may 
fairly be regarded as the final basic design step in 
the steam locomotives of the United States. 

In respect of authenticity and comprehensive 
knowledge, the past 50 years are Mr. Bruce’s 
especial province. His account of this period is 
illustrated by a very large number of photographs, 
with leading particulars, of locomotives exempli- 
fying the progressive development of individual 
types in main-lie service. In all cases, the 
outstanding feature, subsequent to about the 
year 1920, is the size of the engine 
English engines, and, of course, the size of the 
tender relative to the size of the engine. Articulated 
types figure prominently among them, since they 
were built continuously after their advantages 
became evident and it was found possible to incor- 
porate in them the improvements developed earlier 
in rigid-chassis engines. Among the unusual designs 
included in this photographic gallery is the oil- 
burning turbo-electric locomotive constructed for the 
Union Pacific Railroad in 1938, which was pressed 
to 1,500 Ib. per square inch. So high a steam 
pressure has been exceptional in American practice. 
Very few of the typical locomotives mentioned have 
had boiler pressures exceeding 300 Ib. per square 
inch and it is remarkable that the very last of the 
big engines, built for main-line passenger service 
in 1948 and 1949, all have steam pressures below 
250 Ib. per square inch. 
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Notwithstanding the present triumph of Diesel 
power over steam, it is beyond dispute that the 
steam locomotive in America, especially during the 
past 50 years, has enjoyed enormous success from 
almost every point of view. In respect of per- 
formance on the road and of thermal efficiency it is 
gratifying to note that Mr. Bruce attributes some 
measure of that success to the stationary testing 
plants at Purdue, Urbana and Altoona, as well as 
to dynamometer-car tests on the road. Similarly, 
he speaks highly of the Steam Locomotive Institute, 
which functioned valuably as a research organisation 
for five years prior to the death of its director, 
Mr. Lawford H. Fry. On the wider question of 
the future of railway motive power in the United 
States, Mr. Bruce is instructive, unsentimentally 
realistic and seemingly quite reconciled to the 
disappearance of steam. Of all the views expressed 
or implied in his books, this is perhaps the only 
one which any of his readers are likely to deplore. 





NOTES. 


PROGRESS OF BRITISH GUIDED 
ROCKETS. 


THE Minister of Supply, Mr. Duncan Sandys, 
left on Monday, August 24, for Australia, to discuss 
with the Australian Government progress of 
the joint efforts on the development of guided 
rockets. In a statement issued on Saturday, 
August 22, Mr. Sandys said that the development 
of rocket weapons was carried out initially in 
Britain, by the experimental establishments of the 
Ministry of Supply and by outside firms in industry. 
After a weapon had undergone preliminary firing 
tests here, it was sent to Australia, where full-scale 
trials with explosive warheads could be carried out 
over land on the giant rocket range at Woomera. 
If, in the light of these trials, modifications were 
needed, they could for the most part be carried 
out in the extensive engineering and electronic 
workshops which have been set up in the vicinity 
of the range by the Australian Government and by 
the Australian branches of the principal guided- 
rocket firms in Britain. During the past year the 
work of British scientists and technicians on the 
development of guided rockets has centred upon 
two main problems—speed and guidance. ‘‘ In order 
to tackle bombers flying as fast or even faster than 
sound,” said Mr. Sandys, “and at heights above 
50,000 ft., our rockets have to travel at more than 
2,000 miles an hour. In achieving this prodigious 
performance, many technical problems of great 
complexity have had to be solved. If it is to be 
able to intercept and destroy an approaching raider 
before it can release its bombs, the guided rocket 
must lose no time in building up its velocity. This 
has made it necessary to fit the rocket with auxi- 
liary boost motors, which rapidly accelerate it up 
to its full supersonic cruising speed. Having 
served their purpose, the auxiliary motors are 
automatically discarded. To make these boosts 
drop off simultaneously and smoothly, without 
interfering with the course of the missile, has 
resented many engineering and aerodynamic 
difficulties which have, however, been successfully 
overcome.” Guided rockets of the types now under 
development, he said, were capable of high-speed 
twists and turns, which created intense strains and 
pressures such as neither the human body nor the 
wings of any aircraft could withstand. Continuous 
efforts were being made to reduce weight through 
the use of lighter materials. New methods had 
been evolved for moulding large plastic structures, 
and before long it might be possible to make the 
whole of the rocket’s casing out of these light 
materials instead of metal. This would also reduce 
cost. The most complex component of a guided 
rocket was its steering mechanism, which might 
contain ten times as many valves as a large tele- 
vision set, all of which had to be fitted into a 
missile a few inches in diameter, and had to be made 
robust. enough to withstand the shock of firing. 
Rockets known as “ beam-riders,” he said, flew 
up a radar beam which followed the target auto- 
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matically and was operated from the ground. 
“Homing rockets,” as soon as they had been 
launched, took over control completely. They 
locked their guiding mechanism on to the enem 

aircraft, and, without any further assistance from 
the ground, they steered towards it, changing 
course as necessary. Unlike ground-controlled 
“‘ beam-riders,” their accuracy was unaffected by 
distance. In fact, the nearer they approached the 
target the stronger its “scent” became and the 
easier it was to “home” on to it. An advanced 
stage had been reached in the development of 
guided rockets to be launched from fighter aircraft, 
which would enable the latter to engage an enemy 
bomber from a distance beyond the range at which 
it can defend itself with any conventional aircraft 
gun, Initially, efforts would be concentrated on the 
problem of defence against enemy air attack, 
For this purpose a series of missiles had been 
evolved—some to be launched from the ground, 
some from ships and some from fighter aircraft. 
These weapons would later be followed by other 
types for use in various artillery and bombardment 
roles. 


ROYAL AERONAUTICAL SOCIETY 
AWARDS. 

The following medals will be presented before 
the Wilbur Wright Memorial Lecture on September 
14, 1953, at the Royal Institution, 21, Albemarle- 
street, at 6 p.m.: the Society’s Gold Medal, the 
highest honour which the Society can confer, to 
Mr. E. F. Relf, for his outstanding contribution to 
aeronautical science over a period of many years; 
the Society’s Silver Medal to Mr. H. Grinsted, for his 
outstanding work in aeronautical engineering ; the 
Society’s Bronze Medal to Mr. L. Boddington, for 
his work on the development of naval aircraft; 
the British Gold Medal for Aeronautics, to Mr. R. E. 
Bishop, for his outstanding contribution to aircraft 
design; the British Silver Medal for Aeronautics, 
to Mr. J. E. Gordon, for his work on aircraft struc- 
tural plastics ; the Wakefield Gold Medal, awarded 
to the designer or inventor of any apparatus tending 
towards safety in flying, awarded to Mr. F. W. 
Meredith, for his work in the design of automatic 
pilots and aircraft instruments; the Simms Gold 
Medal, for the most valuable contribution read 
before, or received by, the Society on any subject 
allied to aeronautics, to Major P. L. Teed, for his 
paper on “Fatigue of Aircraft Materials with 
Special Reference to Micro-Structure ” ; the George 
Taylor (of Australia) Gold Medal to Group Captain 
E. A. Whitely, for his paper on “The Spacing of 
Aircraft under High Density Approach Conditions.” 
The following awards have also been made and will 
be presented on some suitable occasion: the R. P. 
Alston Memorial Prize, for practical achievement 
associated with flight testing of aircraft, to Captain 
A. M. A. Majendie, for his work in connection with 
the introduction of jet-propelled aircraft into civil 
operations ; the Herbert Akroyd Stuart Memorial 
Prize, for the most valuable contribution received 
by the Society on applied thermodynamics, awarded 
to Mr. J. E. Walker for his paper on ‘‘ Fuel Systems 
for Turbine-Driven Aircraft”; the Edward Busk 
Memorial Prize, for the most valuable contribution 
read before, or received by, the Society on applied 
aerodynamics, to Mr. C. P. Plantin, for his paper on 
“The Technique of Resonance Testing and Flutter 
Calculations as applied to Fighter Aircraft Design * ; 
the Pilcher Memorial Prize, for the —_ — 

r read by a uate or student during the 
et sheng me. P. H. Southwell, for his 
paper on “ Aircraft in Agriculture gee the Usborn 
Memorial Prize, for the best contribution to the 
Society’s publications written by a graduate or 
student, to Mr. E. M. Dowlen, for his paper on A 
Shortened Method for Calculation of Aerofoil 
Profile Drag”; the Orville Wright Prize, awarded 
for the best contribution received for publication 
in the Aeronautical Quarterly of the Society, to 
Professor W. A. Mair, for his paper on “ The Sensi- 
tivity and Range required in a Toepler Schlieren 
Apparatus for Photography of High Speed Air 
Flow ”; the Branch Prize, for the best paper on an 
aeronautical subject read before the Branches dur- 
ing the previous lecture session, to Mr. C. 7 
for his paper on “Some Operating Problems 0 
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Future Transport Aircraft”; the E. J. N. Archbold 
Memorial Prize, awarded to the student obtaining 
the highest marks in the City and Guilds of London 
Institute’s Examination in Aeronautical Engineering 
Practice, to Mr. P. F. Jowitt. 


LOW-ENERGY NUCLEAR REACTIONS. 


An interesting announcement has just been made 
by the Massachusetts Institute of Technology, to 
the effect that experimental work at the Institute 
has shown that it is not necessary for an actual 
collision between nuclear particles to occur in order 
to produce a nuclear reaction, as the particles can 
react if they merely brush past each other. Dr. 
Clark Goodman, associate professor of physics, and 
Mr. Clyde McClelland, research assistant, are of 
the opinion that this is the first experimental 
evidence that nuclear projectiles need not strike 
the target nucleus to cause nuclear reactions. In 
the experimental investigations, hydrogen nuclei 
(protons) were accelerated by one to two million 
volts in a Van de Graaff-type electrostatic generator 
and these fast-moving protons, passing near the 
nuclei of several heavy elements, caused the latter 
to give off high-energy X-rays, or y-rays, which 
were measured and counted by a scintillation 
counter. These results, it is pointed out, have been 
anticipated by the theoretical studies of several 
scientists, and since the discovery at the M.L.T. 
the results have been confirmed by other scientists 
in Denmark and Canada, as well as in the United 
States. It may be noted that the low-energy 
reactions are of particular interest in physical 
research because, as the amount of energy involved 
is so low, other nuclear effects are impossible; it 
is thus relatively easy to investigate the reactions. 
The original research at the M.I.T. was directed 
to the study of reactions of one or two-million volt 
protons with chromium and vanadium, the samples 
of these elements being mounted on plates of 
tantalum. The first hint of the new effect was the 
unexpected appearance of y-rays. Under the 
conditions of the experiments it appears that 
tantalum was the ideal metal with which to demon- 
strate the new effect. It has, however, since been 
studied with both tantalum and platinum and 
some preliminary work has been done with other 
elements, including silver, tungsten, mercury and 
bismuth. 


NINE-HOUR CAR RACE. 


oe 

The belief that racing furthers the development 
of motor-cars, though it has long been maintained 
by designers, has only gradually been accepted by 
the car-buying public. The reason is not hard to 
find. The man who buys, say, a Bentley to-day 
was most probably an impressionable youth in the 
1920’s, when the early 3-litre and 4}-litre cars of 
that name were making racing history. In that 
same decade, however, the man, who could then 
afford to buy a high-class car had been brought up 
before the rise of the internal-combustion engine 
and was therefore not prepared to accept a race- 
bred machine as his means of transport. With the 
passing of one, or at most two, generations, this 
situation has changed: racing is now not only 
valuable experience for the designers and makers, 
but also—if it leads to successes—a telling form of 
publicity. Not all car manufacturers can win, 
however, and the fact that they accept the risk 
of failure and consequent loss of prestige is an 
indication that, publicity apart, racing stimulates 
technical progress. The success of Mr. David 
Brown’s Aston Martin cars at Goodwood last 
Saturday shows the value of racing. The engine 
is descended from the 2-6-litre design associated 
with the Lagonda car when the David Brown group 
took over the two car firms a few years ago. Racing 
experience has entered largely into the develop- 
ment. The Aston Martin cars which came first 
and second in the Nine-Hour International Race at 
Goodwood were fitted with the latest version of 
this engine—a 2-9-litre engine with a high com- 
Pression ratio. This engine is still in the 3-litre 


class, whereas the Jaguar car, which has also 
achieved fame in post-war racing, has an engine 
with a capacity of 3-44 litres. On the Goodwood 





circuit very high speeds are not possible because 
there are no long straights, but cars competing 
there, especially in a nine-hour race, are severely 
tested in a way that brings out the weak points in 
design to the ultimate benefit of the ordinary driver. 


THE ‘‘ MODEL ENGINEER ”’ 
EXHIBITION. 

Last year’s “‘ Model Engineer’? Exhibition was 
held rather later in the year than is usual, so that 
the interval between it and its successor, which 
opened at the New Horticultural Hall, West- 
minster, on August 19, is considerably less than 
the normal twelve months. This may be one of the 
reasons why the exhibits this year are rather less 
numerous than in the years immediately preceding ; 
but we suspect that a more potent influence is the 
long time that is (and must be) spent by the 
individual modelmaker on the construction of a 
model that, by modern standards, can be deemed 
exhibition-worthy. The most imposing exhibit 
in the present display—the working model of a 
fairground steam roundabout, entered by Mr. J. 
Slack, of Chapel-en-le-Frith—occupied its con- 
structor for nine years. Aircraft exhibits, as 
usual, are numerous; but, inevitably, they are 
more notable for workmanship than originality. 
The ship models are, perhaps, the strongest section 
this year, so far as workmanship is concerned, and 
if the radio-controlled models are included. Loco- 
motives and other railway exhibits are probably as 
numerous, but in these, as with many of the other 
mechanical-engineering exhibits, the average level 
of quality seems hardly up to the levels attained in 
some previous years. To make these comparisons, 
however, is perhaps to be hypercritical, for it must be 
admitted that, as always, the exhibition is one to 
make the beholder forgetful of the time that he 
spends in it. That perennial attraction, the railway 
track of the Society of Model and Experimental 
Engineers, is again much in evidence and obviously 
holds its interest despite the competition of the 
large water tank in which the radio-controlled motor 


torpedo-boats are demonstrated, and the “ Grand grad 


Prix ”’ motor-car race-track, on which three teams of 
miniature racing cars travel at actual speeds of 
more than 30 miles an hour. The trade exhibits 
on the stands of the various makers of models, 
tools and components are an exhibition of note in 
themselves; and the demonstrations of smithing, 
and other crafts, show that there is still hope for 
the survival of really skilled craftsmanship—a 
survival which must owe a great deal to the 
enthusiasm of modelmakers, amateur and profes- 
sional. The exhibition is open daily from 11 a.m. 
to 9 p.m. until August 29. 


GLASGOW CORPORATION WATER 
DEPARTMENT. 

The annual report to the City Corporation of 
Glasgow on the operation of the Water Department 
during the twelve months ended on May 31, 1953, 
as submitted to the Water Committee by the chief 
engineer and general manager, Mr. Stanley D. 
Canvin, B.Sc. (Eng.), M.I.C.E., records some 
developments which are claimed to be “ unique in 
water-supply history”; for, not only has the 
Department now acquired the whole of the Loch 
Katrine catchment area (from which practically the 
entire supply is drawn for a distribution area of 
some 90 square miles) but it has also purchased the 
approach to the Trossachs pier, the pleasure steamer 
Sir Walter Scott, the remaining boating and fishing 
rights and a tea-room, and has since provided a car 
park and other amenities. In short, the Corporation 
have now “cornered” the tourist attractions of 
the Loch. The report comments that “‘ It is proper 
that these [facilities] should be the property and 
direct responsibility of the Corporation.” The 
average daily consumption recorded during the 
period covered was 86-1 million’ gallons per day, 
which represented a decrease—the first in ten years 
—of some 300,000 gallons by comparison with the 
previous year, even though 5,977 new supplies 
were afforded ; but it is noted that the rainfall was 
below the average and the level of the Loch at the 
end of May was 6 ft. below the maximum. To 
replenish the storage fully, it is stated, would 





require a rainfall of about 19 in. in addition to the 
amount needed to meet the normal draw-off. The 
actual rainfall recorded was the lowest since 1933. 
Supplies are provided to an estimated population 
of 1,218,247 persons, who consumed an average of 
70-71 gallons per head per day. The highest con- 
sumption was during the week ended December 9, 
1952, when more than 87 million gallons were drawn 
from Loch Katrine and nearly 5-3 million gallons 
from the Gorbals works; an actual total of 
92,534,012 gallons. Of the average daily consump- * 
tion, rather more than 41 per cent. is metered; a 
slight decrease on the proportion in the previous 
year. The proportion of water pumped was 16-8 
per cent. of the total, ten pumping stations being 
in use, in addition to the hydraulic-power station, 
and excluding also the Springburn station, which 
is on a care-and-maintenance basis. The Ruchill 
pumping station, closed in 1951, was dismantled 
and turned into a store. New works in hand include 
the West Main, a water tunnel under the Clyde, the 
service reservoirs at Castlemilk and King’s Park, 
and pumping stations at Cranhill, Castlemilk and 
Drumchapel. Further developments, as the result 
of proposed housing schemes, are projected at 
Ruchazie, Garthamlock, areas near Wellhouse, 
and Glen Finglas. Five new Orders are in draft 
for the consideration of the Secretary of State for 
Scotland—an exceptionally large number—in con- 
nection with proposed extensions of the supply 
system. 





OBITUARY. 


PROFESSOR LUDWIG PRANDTL. 


Proressor LupwiGa PRANDTL, who died at Gétt- 
ingen, it is announced, last week, had a world- 
wide reputation among mathematicians and students 
of aerodynamics. He was born on February 4, 
1875, at Freising, Lower Bavaria, and was educated 
at the Technische Hochschule at Munich, where he 
uated in 1898. After holding the post of 
assistant in the department of mechanical engineer- 
ing there, and obtaining his doctorate in 1900 with 
a thesis on the lateral instability of beams in bend- 
ing, he spent a year acquiring practical experience 
in an engineering establishment at Niiremburg. 
In 1901, he became an assistant professor of 
mechanical engineering at Hanover, but vacated 
this post in 1904, to occupy the chair of applied 
mechanics in the University of Géttingen. From 
1923 onwards, he advised on the construction of the 
aerodynamics laboratory of the Kaiser Wilhelm 
Institute, at Géttingen, to which he was appointed 
as Director in 1925. 

His scientific work covered the whole of the 
mechanics of solids and fluids. The soap-film 
method of dealing with the problem of torsion in 
the case of non-circular sections was established by 
him in 1903, and the theory of plasticity formed the 
subject of a paper published in 1920; but he will 
be remembered especially for his researches into 
theoretical and applied fluid motion, starting, in 
1904, with the formulation of the motion of a fluid 
having extremely small viscosity, which led to the 
foundation of the,boundary-layer theory. This was 
followed, in 1918 and subsequent years, by numerous 
papers and reports that stimulated research into 
the theory of aerofoils to such an extent as to bring 
fame to those concerned with the experimental 
wind-tunnel at Géttingen. He used experimental 
methods with supreme skill when required, as was 
shown by his photographic demonstration that the 
wings of an aeroplane generated not only a circula- 
tion round their sections, but also an equal and 
opposite compensating circulation behind them. 
This is one example of the manner by which he sup- 
plemented and amplified Lanchester’s fundamental 
work on the general problem of flight; another 
relates to the study of induced drag, to which he 
supplied the analysis necessary to complete the 
theory. The classical method of discussing the 
effects of turbulence, as developed by him and 
Sir Geoffrey Taylor, affords a further illustration 
of his genius, since it is based on the assumption 
that an eddy may be regarded as a normal sample 
of its environment which moved downward or 
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upward through a certain distance (Mischungsweg) 
before becoming completely mixed in its new 
environment. In the same branch of science, 
there is also his experimental work on artificially 
roughened pipes, from which he deduced a formula 
connecting a non-dimensional coefficient of friction 
with the roughness of the internal surface of a pipe. 

He was the recipient of several honorary degrees 
and other distinctions, including the Sc.D. of Cam- 
bridge, the Gold Medal of the Royal Aeronautical 
Society, the Daniel Guggenheim Medal, and the 
Ernst Abbé Memorial Medal. In the summer of 
1947, at the age of 72, he resigned his directorship 
at Géttingen, but continued to exercise unquestioned 
authority over the school of research in applied 
mechanics which he had gradually developed in the 
previous 40 years. His attractive personality will 
be greatly missed, for he was a gracious host to 
those who shared his interests in research and the 
history of science. 





MR. JAMES WILLIAMSON, C.B.E. 


Crviu engineering has lost a distinguished con- 
sultant and one of unusual versatility by the 
death, on August 18, after a short illness, of Mr. 
James Williamson, C.B.E., M.1.C.E., head of the 
firm of James Williamson and Partners, of Glasgow, 
and one of the principal engineering advisers to the 
North of Scotland Hydro-Electric Board. For 
many years he had made a close study of the 
possibilities of developing Scottish water-power 
resources and had been actively engaged in that 
field—though he had distinguished himself also in 
many others—for more than 30 years, having 
been appointed resident engineer on the Galloway 
water-power scheme as long ago as 1922. 

James Williamson was born in Holytown, 
Lanarkshire, on April 5, 1881, and received his 
general education at the grammar school of the 
neighbouring town of Uddingston. His technical 
education was received partly at Glasgow University 
and partly at the Royal Technical College, between 
1897 and 1903; mainly in the evenings, as, from 
1899 to 1903, he was serving a pupilage under W. L. 
Douglass, the district surveyor, at Hamilton, for 
the Middle of the three Wards of the county of 
Lanarkshire. His experience there was mainly 
with water supply, drainage works and road improve- 
ments; but in his first subsequent appointment, 
with Messrs. Formans and McCall, of Glasgow, 
public works contractors, he was employed on 
railway construction, on an extension of the 
Callander and Oban Railway to Ballachulish, and 
railway work continued to occupy him for the next 
three years. In the course of it, he was in charge of 
a survey of the Paisley and Barrhead District 
Railway and, latterly, was resident engineer on 
works at Clydebank and Dalmuir. 

From railways he turned to harbour works and 
building construction, and—still for Messrs. Forman’ 
and McCall—carried out a survey of Ardrossan 
harbour, prepared the designs and estimates for 
the extension of it and, subsequently, of the graving 
dock, of which he was in charge. Among the 
structural-steel designs with which he was concerned 
during this period was one for the extension, in 
1911-12, of the building of the Institution of 
Mechanical Engineers, in London, when it was 
enlarged to the Princes-street frontage. Another 
railway contract under his supervision was that 
for the construction of 18 miles of the Cromarty 
and Dingwall Light Railway. 

In 1912, Williamson ,joined the staff of the 
Cleveland Bridge ana Engineering Company, at 
Darlington, as assistant to their then chief designer, 
G. C. Imbault, with whom he was engaged on a 
variety of bridge work and heavy gantry design ; 
but he returned to Formans and McCall a year 
later as their chief assistant, at first on the construc- 
tion of a new passenger station at Aberdeen, and 
subsequently on water supply and drainage work, 
which occupied him until, after the outbreak of war, 
he was transferred to Government work, on the 
designs for the new explosives factory at Gretna. 
When this contract was put in hand, he joined 
the staff of S. Pearson and Sons as head of the 
section of their civil engineering department 
responsible for the glycerine, nitric-acid and gun- 


cotton plants, and the power and heating installa- 
tions. In 1917, he held a similar position under 
the Ministry of Munitions at another new explosives 
works, near Bristol ; but this project was abandoned 
as the war neared its close. He was then engaged 
by the War Office (being commissioned as a lieu- 
tenant, Royal Engineers) on the design of the 
terminal for the cross-Channel train ferries at 
Richborough ; on the construction of airfields and 
reinforced-concrete hangars ; and, at Shoreham, on 
the design and construction of barges and tugs. 

On the conclusion of his war work, Williamson 
set up in practice as a consulting engineer in West- 
minster, where he continued for some years; but 
in 1922 he gave up his private practice to join 
Sir Alexander Gibb and Partners as their chief 
assistant on the design and construction of Barking 
power station. Harbour works at Ipswich were 
his next concern, followed by a hydro-electric 
plant in Newfoundland and, as previously stated, 
the Galloway water-power scheme. This led to an 
appointment as director and chief engineer with 
Sir William Arrol and Company, in which capacity 
he was associated with a number of important 
constructional contracts, and eventually to his 
nomination as a member of the Cooper Committee 
to investigate the possibilities of hydro-electric 
power development in Scotland. This bronght 
him into close collaboration with the late Sir 
Edward MacColl, on the establishment of the North 
of Scotland Hydro-Electric Board ; he was largely 
responsible for the Loch Sloy, Tummel-Garry and 
Shira power schemes. In 1944, he resumed practice 
as a consultant, largely in connection with these 
schemes for the Board, and it was for this work 
that he received the C.B.E. in the last New Year 
Honours list. 

Mr. Williamson was a member of the Institution 
of Civil Engineers, to which he was admitted as a 
student more than 50 years ago, and contributed a 
number of papers to the Proceedings. He was also 
a member of the Institution of Engineers and 
Shipbuilders in Scotland. 





PROFESSOR S. PARKER SMITH, 
C.B.E. 


THe death is also announced of Dr. Stanley 
Parker Smith, formerly professor of electrical 
engineering at the Royal Technical College, Glas- 
gow, and, more recently, the organiser of the staff 
college at Faskally, Pitlochry, of the North of 
Scotland Hydro-Electric Board. Professor Parker 
Smith was a native of Grantham, where he was 
born on February 23, 1884, and received his general 
education there and at Sedgebrook. He studied 
electrical engineering at the then Durham College 
of Science (now King’s College, Newcastle-on-T yne), 
under Professor W. M. Thornton, and, with the aid 
of an 1851 Exhibition Scholarship, at the Technische 
Hochschule at Karlsruhe, and obtained industrial 
experience in Siemens’ works at Stafford, and with 
the General Electric Company, before being appointed 
lecturer and assistant professor at the City and 
Guilds College, London, in 1912. He remained 
there until 1923, when he was appointed to the 
chair of electrical engineering at the Royal Tech- 
nical College, Glasgow. He had retired from this 
position when, at the invitation of the late Sir 
Edward MacColl, he undertook the organisation of 
the staff college at Pitlochry, mentioned above. 

Professor Parker Smith was a D.Sc. of the 
University of Durham and a member of the Insti- 
tution of Electrical Engineers, which he had joined 
as an associate-member in 1909; he was chairman 
of the Scottish Centre of the Institution from 1939 
to 1941. He served for many years on the Council 
of the Institution, to which he was first elected in 
1926, and became a vice-president in 1941, serving 
as such until 1944. He was also an associate- 
member of the Institution of Civil Engineers. He 
contributed a number of papers to the Institution 
of Electrical Engineers, being awarded a Kelvin 
Premium in 1915 and again in 1919, and was also 
the author of numerous articles on electrical sub- 
jects in the technical Press, including ENGINEERING. 
He received the C.B.E. in 1942. Latterly, Professor 
Parker Smith had been living at Perth, and it was there 





that he died, following an operation, on August 21. 


Aug. 28, 1953. 


MR. WILLIAM THOMPSON. 


Ir is with much regret that we record the death, 
on August 4, of our oldest contributor, Mr. William 
Thompson, of Middlesbrough, who had provided 
our “Notes from Cleveland and the Northern 
Counties,” without a break, from about 1889 until 
a few months ago. This feature first appeared in 
our columns in the issue of February 18, 1870, and 
was then contributed by Mr. Thompson’s father, 
on whose death, some 20 years later, his son assumed 
responsibility for them. The exact date of the 
change of authorship seems to have disappeared 
from our records, but Mr. Thompson mentioned to 
us recently that he was then barely 22 years of age. 
He was 86 at his death, which came somewhat sud- 
denly after a year or more of increasing physical 
weakness, though mentally he retained his journalis- 
tic alertness almost to the end. He was the oldest 
free-lance journalist on the North-East Coast and 
had acted as local correspondent to many news- 
papers, and to various trade'and technical periodicals, 
particularly in matters relating to the steelmaking 
and steel-using industries. 





LETTER TO THE EDITOR. 


THE ENGINEERING HALL, 
BIRMINGHAM MUSEUM OF SCIENCE 
AND INDUSTRY. 


To THE Eprror oF ENGINEERING. 


Str,—We would refer to your interesting illus- 
trated article regarding the above Museum, which 
appeared on page 214, ante. In the latter part of 
your final paragraph, on page 216, you mention a 
rotary converter built by ‘“‘ Thomas Parker Limited 
—the forerunners of the Electric Construction 
Company, Limited, Bushbury, Wolverhampton.” 
This statement, however, is incorrect. Thomas 
Parker founded the firm in 1882 and was later 
joined by Mr. Bedford Elwell, the firm becoming 
Elwell-Parker, Limited. Then, in 1889, the firm 
became the Electric Construction Corporation, 
Limited, and in 1893 the company was reconsti- 














tuted as the Electric Construction Company, 
Limited. It continues to trade under this name to 
the present day. The firm of Thomas Parker, 
Limited, was an entirely separate company. __ 
The machine illustrated in Fig. 1 of Plate XII, 
which accompanied your article, is a Thomas Parker, 
Limited, machine. We have at the Museum an 
E.C.C. rotary converter, illustrated herewith, which 
this company built in 1900 and which was in regular 
use in our own engine room for more than 50 years. 
This machine has an output of 650 amperes at 
115 volts and 750 revolutions per minute, and is 
still in sound working condition. 
Your faithfully, 
For Tue Execrric Construction Company, LrD., 
W. A. WELLS. 


Bushbury Engineering Works, 





Wolverhampton. 
August 18, 1953. 
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ANALYSIS OF RIGID FRAMES 
BY AN ELECTRONIC DIGITAL 
COMPUTER. 


By R. K. Livestey. 
(Concluded from page 233.) 


SrrRucTURAL ANALYSIS ROUTINES. 


General Arrangement of Calculations.—It is not 
proposed to describe here in any greater detail 
than has already been given the detailed organisa- 
tion of the Manchester computer ; interested readers 
are referred to papers by Kilburn* 5, 

In the design of any set of routines for structural 
analysis the following points must be considered : 
(i) the routines should be as simple as possible (in 
order to avoid excessive programming and develop- 
ment time) and should occupy only a small fraction 
of the available storage space of the machine ; 
(ii) the routines should be usable without modifica- 
tion for the analysis of a wide variety of structures ; 
(iii) the preparation of the tape giving the details 
of the structure to be analysed should be as simple 
as possible, so that the likelihood of error in punch- 
ing is small; (iv) the calculations should be carried 
through as rapidly and as accurately as possible. 
These requirements are to some extent mutually 
exclusive. Programmers’ time and machine time 
are both valuable, and in general a balance between 
extremes must be sought. 

The analysis of a plane framework by the method 
already described may be split up into four steps, 
namely: (a) the formation of the member stiffness 
matrices Y’;;; (6) the formation of the joint load- 
displacement equations from the stiffness matrices 
and the given applied loads; (c) the solution of 
these equations for the unknown displacements ; 
(@) the calculation of the stresses in the members 
from the displacements and the stiffness matrices. 
Although the third step (c) provides the greatest 
obstacle to the engineer equipped only with a hand 
calculating machine, the tabulations and matrix 
multiplications of the other steps are tedious and 
liable to arithmetical errors. Furthermore, if a 
set of 30 linear equations, arising out of a plane 
framework with ten joints, is built up by hand 
and then fed into the machine, it is clear that a 
tape punched with several hundred numbers must 
be prepared, and errors are extremely difficult to 
avoid. For these reasons, a set of routines has 
been designed which performs all four steps auto- 
matically. 

These routines, described below, occupy a total 
of eight full tracks of magnetic storage, and will 
deal with any plane rigid framework with ten or 
less joints (that is, 30 degrees of freedom). 

Input of Data.—The first part of the data tape is 
concerned with forming the stiffness matrices of the 
individual members of the structure. For each 
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member in turn, the quantities E, A, I, L, «, are 
read into the machine, and the appropriate routine 
is then called down. This forms the matrices Y’,,, 
Y’12, Y's, Y’s;, and stores them in the magnetic 
track assigned to that particular member. If 
various members of the structure possess the same 
stiffness matrices, it is only necessary to form and 
store them for one such member. This gives a 
useful saving both in time and storage space. Ifa 
member is pin-jointed at both ends, that is, a tie 
rod, we may conveniently regard it as a member 
of zero flexural rigidity rigidly attached to the 
structure at its ends. This will have exactly the 
same effect on the rest of the structure, and merely 
involves punching zero for the value of I on the 
tape. The complete process of input of data, 
formation and storage of all four matrices, takes 
2-6 seconds per member. 

When all the member-stiffness matrices have been 
formed, the second part of the tape is reached and 
the load-displacement equations are formed by 
considering each joint in turn. For each joint, a 
list is read into the store giving details of the 
members meeting at that joint, together with the 
number of the joint at the other end of each 
member. The appropriate routine is then called 
down; this forms the three equations for that 
joint from the stiffness matrices already stored. 
Each equation is then written up into a separate 
half-track of the magnetic store, together with the 
appropriate known external load. The time taken 
for this process depends to some extent on the 
number of members meeting at the joint, but it is 
normally about 3-0 seconds per joint. 

Allowances are readily made for members fixed 
rigidly at one end to a foundation. If a joint is 
pin-supported, or supported on rollers, the problem 
of the ‘“‘ unwanted ”’ displacements is solved by a 
method similar to that described previously, on 
page 232, ante. Instead, however, of discarding 
the equations associated with the prescribed dis- 
placements, the routine alters these equations to 
give the prescribed values for the displacements 
(normally zero). If, for instance, a joint S is pin- 
supported, so that z’, = y’, = 0, the routine alters 
the first two equations for the joint so that they 
give this solution. This is easily done by reducing 
all terms in the equations to zero, except the leading 
diagonal coefficients of x, and y,, which may take 
any arbitrary non-zero values. It is unnecessary 
to remove coefficients of x’, and y’, appearing in 
the other equations, since they are always multi- 
plied by zero. In the case of a roller-supported 
joint only the second equation is altered to give 
the solution y’, = 0, x’, and ¥, then being unknowns 
to be determined. The disadvantage of this method 
is that it wastes a certain amount of storage space 
and increases the number of unknowns in the set of 





linear equations to be solved. Apart from this, 
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however, it is easy to mark the “ ignorable ” equa- 
tions, and the routine then alters them auto- 
matically. 

Solution of the Set of Linear Equations.—Two: 
methods for the solution of sets of linear equations 
have so far been programmed for the Manchester 
computer. Both are designed to solve any number 
of equations up to 31, the coefficients all being 
integers in the range + 2°*, and the unknowns being 
fractions assumed to be in the range +4. (This is 
very suitable for the type of problem under con- 
sideration, since, when working in ft.-lb. units, 
loads and stiffnesses will always be large numbers, 
and deflections will generally be less than half a 
foot or radian.) 

The first method is that of systematic reduction 
of variables or “ triangulation.’””’ The matrix of the 
coefficients is altered to triangular form by addition 
and subtraction of rows of coefficients, and the 
unknowns determined by back-substitution. Pro- 
vided that no zeros occur on the leading diagonal, 
this method may be applied to any set of equations. 
The routine developed will solve a set of n linear 
simultaneous equations in about (0-33 n?-+-0-8 n+-7) 
seconds (including printing the solution) but this 
time is very considerably reduced if many of the 
coefficients are zero. The second method is that of 
Seidelian iteration. This is equivalent to a step-by- 
step relaxation process, one degree of freedom being 
relaxed at a time. The convergence of the method 
is assured by virtue of the solution being one of 
minimum strain energy, but in practice convergence 
may be so slow as to be useless, depending on the 
type of structure to be analysed. The time for one 
complete iteration on a set of nm equations is 
0-0053 (n? + 10) seconds. This routine has been 
successful in dealing with pin-jointed frames, but 
in general the first method has been found the 
best, the accuracy being quite sufficient for normal 
Purposes. 

It is essential that a check should be available on 
the accuracy of the solutions found by either routine. 
The method adopted is to re-form the original 
equations if they have been altered, substitute the 
calculated values of the unknowns, and compare 
the values of the applied loads found with those 
originally given. The time for checking is 4-0 
seconds per equation, of which practically the 
whole is spent in printing out the loads. 

The Calculation of Internal Forces.—When the 
joint displacements have been found and checked, 
the third part of the tape is read. This gives, for 
each member, the numbers of the joints at the two 
ends and the location in the store where the appro- 
priate Y’-matrices may be found. The routine 
then selects the required displacements and stiffness 
matrices, and calculates and prints the end-loads 
F,, F,, M, at each end of the member. The time 
for this routine is 12 seconds per member, this 
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again being spent almost entirely on the printing 
of the six loads. The conditions of equilibrium 
for the individual members and the joints give a 
useful check on the accuracy of the whole pro- 
gramme. 

Overall Time of Calculations.—The times of opera- 
tion for the separate routines have already been 
given. Using these, an estimate may be made of 
the time required to analyse a given structure. If 
the structure has m members and j joints, the 
time is approximately 0-11 j? + 227 + 16m + 28 
seconds; this includes the input of data, the 
solution of the equations by triangulation, checking, 
and printing the end-loads for all the members. 
The actual routines are assumed to be already 
stored by the machine. It takes about 50 seconds 
to read them into the store. It may be mentioned 
that in the majority of cases the printing out of 
answers takes about 60 per cent. of the whole 
machine time. 


EXAMPLES OF STRUCTURES ANALYSED. 


Example 1.—The first example concerns the rigid 
portal frame illustrated in Fig. 4,on page 277. This 
structure had six degrees of freedom, and it was 
necessary to construct two sets of stiffness matrices, 
one for the horizontal and one for the two vertical 
members. The results printed out by the machine 
are given in Tables III and IV. The machine 


TABLE III.—Deflections in the Rigid Portal Frame. 





Rotation (¥) 
(Radians). 


| 
Horizontal (z’) | Vertical (y’) 
(In.) | (In.) 





Joint A ..| ~0-001530 | — 0-008814 


Joint B | 


+ 0-04162 





+ 0-04137 — 0:000731 + 0-002137 


| 





TABLE I[V.—Loads in the Rigid Portal Frame. 








| 
| 


+ 541 — 89 | 
— 543 + 9 | 


son M8 
(+ 542) 
50 


Couple ( M,) 


| Direct load (F,) Shear (Fy) 
(Lb.) (Lb.) (Lb.-in.). 


| 








87 


| 
| 
89 + 
(+ 258) | 





258 


+ 89 
260 


— 88 | 


| 
| 
| 
| 





calculates the end-loads for the equivalent loading 
system. Values of end loads for the actual loading 
system are given in brackets where these differ. 
It should be noted that the loads are printed 
out in member co-ordinates. The time taken for 
each part of the work of obtaining a solution was 
as follows :— 








Input of details of structure 
Calculation of deflections 
Checking .. ‘se ‘a 
Calculation of end loads .. 


Total .. 








Example 2.—The Vierendeel truss shown in 
Fig. 5, page 277, has already been given as an 
example in a paper by Rathbun and Cunningham® 
and also by Beaufoy.’? These authors were not 
concerned in their papers with the deflections of the 
structure and have therefore merely given pro- 
portional values for the moments of inertia. In 
order to obtain definite values for the deflections, 
the members marked “ I = 12” in Fig. 5 have been 
considered as standard 10-in. by 8-in. I-section 
girders, the other members being assigned moments 
of inertia in correct proportion. The cross- 
sectional areas of the members have also been 
assigned definite values on the assumption that all 
the cross-sections are similar. The structure has 
27 degrees of freedom and three prescribed zero 
displacements. Stiffness matrices must be formed 





STRIP-FEEDING MACHINES. 


(For description, see Opposite Page.) 
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for five different members—two horizontal and 
three vertical. The member end-moments only 
are given in Table V, herewith. The end moments 
are given for the actual loading. The values 


TABLE V.—Moments in a Vierendeel Truss. 





Member. End 1 (Ft.-Lb.). End 2 (Ft.-Lb.) 





— 38,200 (38,400) 





—41,700 


(36,600) 
| 
| 





calculated by Beaufoy are given in brackets. It 
will be seen that the agreement is satisfactory in 
all cases. The time taken for each part of the work 
was as follows :— 





| Min 


oa 
| 
2 
| 





Input of details of structure 
Calculation of Deflections 
Checking .. sis ee 
Calculation of end-loads . . 


Total .. 





| 
"| 
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While the method of stress analysis presented in 
this article may appear, at first sight, to be needlessly 
complicated, since it always takes the effect of 
direct stress into account, the routines based upon 
it have, in fact, shown it to be a most suitable system 
for mechanisation. The times quoted above, 
when compared with the time required to perform 
the analysis by hand, show a very satisfactory 
saving, quite apart from the elimination of the 
possibility of human error. With this speed-up in 
the process of stress-analysis, it is possible to consider 
extending the routines for design work. For this, 
it is only necessary to compare the evaluated 
stresses with what may be allowed, making 
alterations to the member constants until the 
calculated stresses are brought up or down to the 
required level. The development of design routines 
is only one of the interesting possibilities made 
feasible by the machine. It is hoped to develop 
routines to deal with the following practical problems: 
analysis of purely pin-jointed frames; analysis of 
multi-storey rectangular steel frames where direct 
compression effects are negligible but the number 
of joints is large ; and analysis of space frames. 
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Fie. 2. “Cycore Frrp” Macuine. 

The Author is indebted to Professor J. A. .L 
Matheson, of the Engineering Department of 
Manchester University, for his advice and en- 
couragement in developing the routines described 
herein, and to the staff of the Computing Machine 
Laboratory for their assistance. 
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Summer Scoot ror Cost anp Works AccountT- 
ants.—The fourth residential summer school of the 
Institute of Cost and Works Accountants will be held 
at St. Catharine’s College, Cambridge, from Monday, 
September 21, to Saturday, September 26, 1953. 
Speakers will include Dr. J. M. S. Risk, chief accountant; 
Southern Gas Board, who will deal with the financial 
control of public authorities and other large organisa- 
tions; Mr. A. D. Coventry, of the Industrial and 
Commercial Finance Corporation, who will lecture 
on “ Finance and the Cost Accountant”; and Mr. 
Harold Wincott, editor of The Investor's Chronicle. 
There will be two works visits during the school. 
Further particulars may be obtained from the secretary 
of the Institute, 63, Portland-place, London, W.1. 
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62-H.P. ELECTRIC MINING LOCOMOTIVE. 


METROPOLITAN-VICKERS ELECTRICAL CO., LTD., MANCHESTER. 





STRIP-FEEDING MACHINES. 


Mucn time can be saved in the press shop by 
making operations automatic, and a machine which 
delivers exact lengths of strip material and then 
sets the press in operation is evidently a help 
towards this. Two such machines are now being 
made in this country by the Rockwell Machine 
Tool Company, Limited, Welsh Harp, Edgware- 
road, London, N.W.2, under licence from the 
US. Tool Company, of New Jersey, U.S.A. The 
machines differ mainly in the maximum feed 
obtainable at each stroke, the larger, the ‘‘ Long 
Feed,” shown in Fig. 1, opposite, giving a maximum 
of 24 in., and the smaller, the “‘ Cycle Feed ” (Fig. 
2), up to 12 in. only. In both, material up to 6 in. 
wide can be accommodated. 

Both machines use the gripper system, in which 
a toggle-operated finger grips the material against a 
pad, and then slides it along between two stops. 
The feed mechanism is driven by an electric motor 
through a reduction gearbox, the whole being 
housed in a cabinet together with the controls. 
Owing to the high rate of feed which can be obtained 
with the Long Feed model (2 ft. per second), a special 
reel and control switch are included, and they are 
shown in the illustration. 

The operation of the Long Feed model may be 
described by means of an example. Suppose 60 in. 
of strip is required at each operation, then the 
traverse of the slide would be set to 20 in. and the 
counter to “3.” Thus the machine would make 
three strokes (and so deliver the required 60 in.) 
before setting the press in operation. As the 
stroke counter can be set from 0 to 100, and the 
slide traverse up to 24 in., it will be seen that a 
very large variation in the length of strip delivered 
tach cycle can be obtained ; certainly large enough 
‘© cover the needs of most press shops. The Cycle 
Feed model, which can be supplied with feed slides 
4, 8 or 12 in. Jong, can be used where such a large 
Sze 18 not required. Micro-switches provide protec- 
tion during operation. One stops the machine if 
the materia] runs out, and three others, appropri- 
ately Placed, can be used to control against buckling 
if required. Provision is also made for a stock- 
Straightener to be fitted. 





Hear TREATMENT OF ALUMINIUM ALLOYs.—A 
ah edition of their booklet on “‘ The Heat Treatment 
> Uminium Alloys” has been issued by the 
“erthem Aluminium 'Co., Ltd., Banbury, Oxfordshire. 





ELECTRIC MINING LOCO- 
MOTIVE WITH OVERHEAD 
CURRENT COLLECTION. 


THE electric locomotives now in use at Sandhole 
Colliery, Lancashire, for hauling tubs about 14 miles 
on an average gradient of 1 in 100 in favour of the 
load, are the first in a British mine to take current 
from an overhead wire. One of these locomotives, 
the electrical equipment of which was supplied by 
Metropolitan-Vickers Electrical Company, and the 
mechanical parts by E. E. Baguley, Limited, 
Burton-on-Trent, is shown above. The gauge is 
1 ft. 9} in. and they weigh a little over 8 tons. 
The two axle-hung traction motors drive through 
single-reduction gearing, and have a,one-hour rating 
of 62 h.p. Control is by contactors operated by 
interlocked driving and reversing handles. In addi- 
tion to the usual ‘‘ dead-man’s”’ ‘device, an air- 
operated switch enables the driver to disconnect 
the overhead line in the event of an emergency. 
No-volt and overload protection is also provided. 
The auxiliary equipment includes an electrically- 
driven blower to cool the traction motors, and an 
air compressor for the operation of the brakes. 
Both air and hand brakes are fitted. 


Power is obtained from the 2,000-volt three-phase 
system through transformers and rectifiers installed 
in a substation about midway along the route. The 
direct-current output of the rectifiers is transmitted 
at 250 volts through an overhead system, which is 
carried on cross-span suspension wires and is divided 
into 500-yard sections to comply with the regula- 
tions. A short section of the track has also been 
welded for test purposes. A further safety device 
in this part of the installation is a trip wire, which 
extends the whole length of the track and when 
operated cuts off the power at the substation. In 
addition, an earth leakage wire is carried on the 
cross-span wires of the overhead system and is so 
arranged that leakage current from the overhead 
line operates a relay in the substation and also 
cuts off the main supply. Warning lights and trip 
levers are installed at each end of the system so that 
if a locomotive is driven too far the power is cut off 
and brakes applied. The main contractors for the 
overhead equipment were Liverpool Electric Cables, 
Limited, Liverpool, 20, and for the signalling 
equipment, Metropolitan-Vickers-G.R.S., "Limited, 
132, Long Acre, London, W.C.2. The locomotives 
have been designed to haul 70 tubs of 1 ton gross 
weight each at speeds up to 12 m.p.h. 





FORTHCOMING EXHIBITIONS 
AND CONFERENCES. 


Tus list appears in the last issue of each month. 
Organisers are invited to send to the Editor particulars 
of forthcoming events. 








Rap AND TELEVISION EXHIBITION.—Saturday, 
August 29, to Sunday, September 6, at Diisseldorf. 
Agenis: John E. Buck and Co., 47, Brewer-street, 
London, W.1. (Telephone: GERrard 7576.) 


NATIONAL Rapio SHOw.—Tuesday, September 1, to 
Saturday, September 12, at Earl’s Court, London, 8.W.5. 
Applications to the organisers, Radio Industries Council, 
59, Russell-square, London, W.C.1. (Telephone : MUSeum 
6901.) 


BRITISH ASSOCIATION.—Wednesday, September 2, to 
Wednesday, September 9, at Liverpool. Applications to 
be made to the joint local secretaries: Mr. T. Alker, 
Municipal Buildings, Dale-street, Liverpool, 2. (Tele- 
phone: Central 8433); and Mr. S. Dumbell, O.B.E., 
University of Liverpool, Brownlow Hill, Liverpool, 3. 
(Telephone: Royal 6022.) See also our issue of Febru- 
ary 13, 1953, page 214. 


BuILDING PLANT EXHIBITION.—Thursday, Septem- 
ber 3, to Wednesday, September 9, on the Goose Fair 
site at Nottingham. Organised by the Ministry of 
Works, Lambeth Bridge House, Albert-embankment, 
London, S.E.1. (Telephone: RELiance 7611.) 


SUMMER SCHOOL FOR FOREMEN.—Thursday, Septem- 
ber 3, to Thursday, September 10, at Dillington House, 
near Taunton. Organised by the Institute of Industrial 
Supervisors, 47, Temple-row, Birmingham, 2. See also 
page 156, ante. 

19TH ENGINEERING, MARINE AND WELDING EXHIBI- 
TION AND CHEMICAL PLANT EXHIBITION.—Thursday, 
September 3, to Thursday, September 17, at Olympia, 
London, W.14. Apply to F. W. Bridges & Sons, Ltd., 
Grand Buildings, Trafalgar-square, London, W.C.2. 
(Telephone: WHItehall 0568.) 


STUDENTS’ PRODUCTION ENGINEERING CONVENTION.— 
Saturday, September 5, at Birmingham University. 
Organised by the Institution of Production Engineers. 
Apply to Mr. T. Houghton, 86, Crompton-road, Hands- 
worth, Birmingham, 20. See also page 77, ante. 


VIENNA INTERNATIONAL TRADE Farik.—Sunday, 
September 6, to Sunday, September 13, at Vienna. 
Agents: The British-Austrian Chamber of Commerce, 
29, Dorset-square, London, N.W.1. (Telephone: PAD- 
dington 7646.) 

AMERICAN CHEMICAL SOCIETY: 124TH NATIONAL 
MEETING.—Sunday, September 6, to Friday, September 
11, at Chicago, I[llinois. Apply to the secretary, 
American Chemical Society, 1155, 16th-street, Washing- 
ton 6, D.C., U.S.A. 


FORESTRY AND THE TIMBER INDUSTRIES CONGRESS.— 
Monday, September 7, to Saturday, September 12, at 
Stuttgart, Germany. Held under the auspices of the 
Organisation for European Economic Co-operation and 
the Mutual Security Agency. Apply to the secretary 
of the congress, Mr. Eberhard von Bernuth, Luisenstrasse 
33, Bonn, Germany. See also our issue of May 22, 1953, 
page 664. 


CHEMICAL ENGINEERING CONFERENCE.—Monday, Sep- 
tember 7, to Friday, September 11, at Olympia, London, 
W.14. Organised by the Chemical Engineering Group 
and the Institution of Chemical Engineers, 56, Victoria- 
street, Westminster, London, 8.W.1. (Telephone: VIC- 
toria 6161.) See also page 21, ante. 

FLYING DISPLAY AND EXHIBITION, FARNBOROUGH.— 
Monday, September 7, to Sunday, September 13, at 
Farnborough, Hampshire. Open to the public on Friday, 
Saturday and Sunday, September 11, 12 and 13 only. 
Organised by the Society of British Aircraft Constructors, 
Ltd., 32, Savile-row, London, W.1. (Telephone: REGent 
5215.) See also page 271. 


WELSH INDUSTRIES Farrn.—Wednesday, September 9, 
to Saturday, September 19, at the New Pavilion, Sophia 
Gardens, Cardiff. Further particulars obtainable from 
the organisers, the National Industrial Development 
Council of Wales and Monmouthshire, 17, Windsor-place, 
Cardiff. (Telephone: Cardiff 23049.) See also page 171, 
ante. 


INSTITUTION OF NAVAL ARCHITECTS AUTUMN MEETING. 
—Monday, September 14, to Friday, September 18, at 
Scheveningen, Holland. Apply to the secretary of the 
Institution, 10, Upper Belgrave-street, Westminster, 
London, 8.W.1. (Telephone: SLOane 4622.) See also 
our issue of May 29, 1953, page 703. 


FOURTH ANGLO-AMERICAN AERONAUTICAL CONFER- 
ENCE.—Monday, September 14, to Thursday, September 
17, Friends’ House, Euston-road, London, N.W.1. 
Communications to the secretary, Royal Aeronautical 
Society, 4, Hamilton-place, London, W.1.° (Telephone : 
GROsvenor 3515.) See also our issue of May 29, 1953, 
page 678. 
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BusINnEss EFFICIENCY EXHIBITION, CARDIFF.—Mon- 
day, September 14, to Thursday, September 17, at the 
Drill Hall, Dumfries-place, Cardiff. Organised by the 
Office Appliance and Business Equipment Trades Asso- 
ciation, 11-13, Dowgate-hill, Cannon-street, London, 
E.C.4. (Telephone: CENtral 7771.) 

PuBLic LIGHTING CONFERENCE AND EXHIBITION.— 
Tuesday, September 15, to Friday, September 18, at 
Liverpool. Arranged by the Association of Public 
Lighting Engineers, 22, Surrey-street, London, W.C.2. 
(Telephone: TEMple Bar 9607.) 

SECOND NATIONAL HANDICRAFTS AND HOBBIES EXHI- 
BITION.—Thursday, September 17, to Wednesday, Sep- 
tember 30, at the Central Hall, Westminster, London, 
8.W.1. Organised by Henderson Exhibitions, Ltd., 74, 
Holland Park, London, W.11. (Telephone: PARk 
7360.) 

CONGRESS OF THE INTERNATIONAL SCIENTIFIC FILM 
ASSOCIATION.—Friday, September 18, to Sunday, 
September 27, at the Royal Festival Hall and the 
National Film Theatre, London, S.E.1. Organised by 
the Scientific Film Association, 164, Shaftesbury-avenue, 
London, W.C.2. (Telephone: TEMple Bar 4694.) 
See also our issue of June 5, 1953, page 706. 

EIGHTH NATIONAL INSTRUMENT EXuHrIpit.—Monday, 
September 21, to Friday, September 25, at the Sherman 
Hotel, Chicago. Organised by the Instrument Society 
of America, 921, Ridge-avenue, Pittsburgh 12, Pennsyl- 
vania, U.S.A. 

CONFERENCE ON INDUSTRIAL APPLICATIONS OF 
STaTIsTics.—Friday, September 25, to Sunday, Septem- 
ber 27, at the College of Aeronautics, Cranfield, Bedford- 
shire. Organised by the Royal Statistical Society, 
4, Portugal-street, London, W.C.2. (Telephone: HOL- 
born 4283.) See also our issue of May 29, 1953, page 685. 

ELECTRONICS COURSE AT HARWELL.—Monday, Sep- 
tember 28, to Friday, October 2, at the Isotope School, 
Atomic Energy Research Establishment. Apply to the 
Electronics Division, A.E.R.E., Harwell, Berkshire. 
(Telephone: Abingdon 620.) See also page 198, ante. 

IRON AND STEEL INSTITUTE SPECIAL MEETING.— 
Wednesday, September 30, to Wednesday, October 7, 
in the Netherlands. Further information obtainable from 
the secretary, the Iron and Steel Institute, 4, Grosvenor- 
gardens, Westminster, London, 8.W.1. (Telephone: 
SLOane 0061.) See also page 111, ante. 

AMERICAN SOCIETY OF AUTOMOTIVE ENGINEERS: 
NATIONAL AERONAUTICAL MEETING, AIRCRAFT ENGI- 
NEERING DISPLAY AND AIRCRAFT PRODUCTION FORUM.— 
Wednesday, October 7, to Saturday, October 10, at Los 
Angeles, California. Apply to the secretary of the 
Society, 29, West 39th-street, New York 18, U.S.A. 

INTERNATIONAL ENGINEERS’ CONGRESS, ITALY.— 
Thursday, October 8, to Sunday, October 11, at the 
Termini Station Buildings, Via Giolitti, Rome. Further 
particulars from the congress secretariat, Associazione 
Nazionale Ingegneri ed Architetti Italiani, 90 Via Terml 
Diocleziano, Rome. See also page 198, ante. 

Firth INTERNATIONAL MECHANICAL ENGINEERING 
CONGREsS.—Friday, October 9, to Thursday, October 15, 
at Turin. Organised by the Associazione Industriali 
Metallurgici Meccanici Affini, Via Massena 20, Turin. 
Applications to be sent to the director, British Engineers’ 
Association, 32, Victoria-street, London, S.W.1. (Tele- 
phone: ABBey 2141.) See also page 63, ante. 

ENGINEERING INDUSTRIES ASSOCIATION: LONDON 
REGIONAL DispLay.—Tuesday, Wednesday and Thurs- 
day, October 13, 14 and 15, at the Horticultural Hall, 
Vincent-square, London, 8.W.1. Apply to the secretary 
of the Association, 9, Seymour-street, Portman-square, 
London, W.1. (Telephone: WELbeck 2241.) 

INTERNATIONAL TEXTILE MACHINERY AND ACCES- 
SORIES EXHIBITION.— Wednesday, October 14, to Satur- 
day, October 24, at Belle Vue, Manchester. Organised 
by the Textile Recorder Machinery and Accessories 
Exhibitions, Ltd., Old Colony House, South King-street, 
Manchester, 2. (Telephone: Blackfriars 7234-6.) 


INTERNATIONAL MoToR SHOW.—Wednesday, October 
21, to Saturday, October 31, at Earl’s Court, London, 
S.W.5. Organised by the Society of Motor Manufac- 
turers and Traders, Ltd., 148, Piccadilly, London, W.1. 
(Telephone : GROsveror 4040.) 

Scottish Motor Suow.—Friday, November 13, to 
Saturday, November 21, at Kelvin Hall, Glasgow. 
Apply to the Scottish Motor Trades Association, Ltd., 
3, Palmerston-place, Edinburgh, 12. (Telephone: Cen- 
tral 3643.) 

CYCLE AND Moror CycLE SHOw.—Saturday, Novem- 
ber 14, to Saturday, November 21, at Earl’s Court, 
London, 8.W.5. Organised by the British Cycle and 
Motor Cycle Manufacturers’ and Traders’ Union, The 
Towers, Warwick-road, Coventry. (Telephone: Coven- 
try 62511.) 

BUILDING EXHIBITION.—Wednesday, November 18, 
to Wednesday, December 2, at Olympia, London, W.14. 
Apply to the organisers: Building Trades Exhibitions, 
Ltd., 4, Vernon-place, London, W.C.1. (Telephone: 
HOLborn 8146-8.) 





LABOUR NOTES. 


Demanps for an increase in the patternmakers’ 
differential, to a minimum of 10s. a week, were 
presented by the United Patternmakers’ Association 
to the Engineering and Allied Employers’ National 
Federation on March 25 last. For very many 
years, an additional sum has been paid to pattern- 
makers, above the standard wages earned by other 
engineering employees, as compensation for the 
extra skill required from them. This differential, 
the Association claim, is traditionally related to the 
rate paid to fitters. At the commencement of the 
first world war, for example, when the rate for 
fitters in the Manchester district was 38s. a week, 
patternmakers in that area were paid a differential 
of 4s., bringing their basic wages to 42s. a week. 
Members of the Association have always desired that 
this gap between the wages of fitters and pattern- 
makers should widen with increases in wages in 
the engineering industry. 





In 1937, after two or three conferences between 
the Association and the employers’ Federation, the 
latter agreed that the patternmakers’ differential 
rate should be a minimum of 5s. a week, and that 
men in some areas should receive slightly more. 
This was based on a week of 47 hours and, as a 
result of the reduction of the working week in the 
engineering industry, some years earlier, to 44 hours, 
the differential was reduced to approximately 
4s. 83d. At the meeting with the employers last 
March, Mr. W. B. Beard, O.B.E., the Association’s 
general secretary, emphasised that that remained 
the position up to the present time. Patternmakers 
now received a differential of 4s. 83d., at a period 
when the minimum time rate for fitters was 
6l. 16s. 4d. a week, compared with 4s. in 1914, 
when the fitters’ rate was only 1/. 18s. a week. 
On that basis, Mr. Beard contended, the Association 
should not be asking for an increase of approxi- 
mately 5s. a week, but for one of 7s. or 8s., and even 
that would do no more than maintain the old 


position. 





The differential rate, Mr. Beard urged, had been 
granted to the patternmakers not only as an 
acknowledgement of the skill required to do the job 
of patternmaking, and to maintain their status as 
craftsmen, but also in consideration of their provid- 
ing their own tools. The Association’s case was 
that there existed all the evidence necessary to 
prove that the skill required to perform a pattern- 
maker’s work had, in fact, much increased since the 
nineteen-thirties. As to the cost of tools, there 
could hardly be any dispute, Mr. Beard suggested, 
that prices had risen considerably, but it might be 
mentioned that the Association had been able to 
obtain from the Board of Inland Revenue a consider- 
able increase in the income-tax allowance for tool 
replacements. The benefit payable to members 
by the Association in respect of loss of tools had had 
to be increased by 50 per cent. for maximum claims 
and by 100 per cent. for minimum claims. 





In their reply, delivered on July 21, the employers’ 
Federation pointed out that Mr. Beard, in presenting 
the case for the Association, had confined his 
remarks to the rate differential. The employers, 
however, regarded the supplement paid in addition 
to the time rate as a very important factor in the 
wage structure of the patternmaker. Mr. Beard 
had stated correctly that, based on the 1937 agree- 
ment, patternmakers now received a differential 
of 4s. 84d. above the rate for skilled fitters for a 
week of 44 hours, but, in July, 1940, an agreement 
had been made providing that patternmakers on 
timework should receive a bonus of 25 per cent. 
on their basic rates, less the differential, then 5s. 
In November, 1946, that bonus had been increased 
to 274 per cent. on the basic rates then payable. 

Thus, taking into account that bonus supplement, 
the existing position was that patternmakers on 
timework received a minimum payment of 17s. 5}d. 
above the fitters’ district time rate for a week of 
44 hours. Although this bonus could not be used 
for piecework purposes or taken into account when 
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computing overtime premiums and _ holiday pay- 
ments, the fact remained, the Federation ‘stated 
that, as far as timeworkers were concerned, they 
did enjoy a supplement to the minimum value of 
12s, 94d. for a 44-hour week. With regard to skill 
it was pointed out that patternmakers who were 
called upon to apply skill beyond the minimum 
requirements usually expected were rewarded on 
a merit-rate basis. As to the cost of tools, the 
employers felt that there was an element in the 
rate differential and in the bonus to cover the 
provision and maintenance of tools. This reply 
was considered very unsatisfactory by the Associa. 
tion and they are now consulting their members as 
to what further steps shall be taken on the matter, 





Strikes by electrical-contracting employees at 
a number of important establishments throughout 
England and Wales were begun last Monday on 
instructions from the Electrical Trades Union. The 
dispute has arisen from a claim put forward by the 
union in February last for a “ substantial ” increase 
in wages for its 40,000 members employed on 
electrical-contracting work. The claim was based 
on the advance in the cost of living which had 
taken place since the previous increase of 2d. an 
hour had been granted in November, 1952, three 
months previously. The employers’ organisation, 
the National Federated Electrical Association, re- 
jected the claim in March on the ground that it 
was unjustified. Since then, the union has held 
a series of mass meetings at various centres at 
which its members are reported to have voted 
strongly in favour of strike action. 





Recently, the union’s general secretary, Mr. W. C. 
Stevens, announced that a guerilla war, as he 
termed it, would be begun against the employers, 
with a view to forcing them to resume negotiations 
on the men’s claim. On July 23, he informed the 
employers that, if no tangible offers were received 
from them beforehand, a series of local strikes 
would be authorised at various places in Britain, 
and that these would commence last Monday. 
Speaking at a Press meeting on that day, Mr. 
Stevens stated that these stoppages were only the 
first stage in the campaign and that members of 
the union engaged at other places, where their 
numbers were sufficient to cause embarrassment, 
would be called upon to cease work later. The 
next group of stoppages, he said, would probably 
be begun yesterday. It is understood that the 
union has appointed a sub-committee to select 
sites where strike action may be taken, and that it 
will meet throughout the dispute. 





Up till the time of going to press, neither side 
had made any approach to the Ministry of Labour, 
with a view to securing arbitration on the claim, 
but Mr. Stevens has stated that an offer from the 
employers to re-open negotiations would probably 
be a sufficient inducement for his executive council 
to call off the strikes. Among the building sites 
affected last Monday were those at the atomic- 
research establishments of the Ministry of Supply 
at Aldermaston, Berkshire, and at Capenhurst, 
near Chester ; steel works at Port Talbot ; tin-plate 
works near Llanelly ; and at the London Airport. 





Arguments put forward by the union in support 
of its claim were contested in a statement issued 
by the employers’ Association last Friday. The 
union, it was stated, had based its claim on an 
advance of 35} per cent. in the retail-prices index 
between January, 1948, and February, 1953, 
accompanied by an increase of only 30 per cent. In 
the index of wage rates for the same period, and had 
suggested that an extra 2}d. an hour was necessary 
to restore the position. The Association stated 
that it felt that the rise in wages and prices should 
be reckoned from April, 1946, when a wage agree- 
ment reached by the industry’s National Joint 
Council was tantamount to acceptance by both 
sides that the rates then settled were a fair recogni 
tion of the advance in living costs up till that time. 
Since that date, prices had increased by 36:5 per 
cent., but there had been an advance by 43-3 per 
cent. in the hourly wage rate for the industry. 
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EXPERIMENTAL STONE-CRUSHING PLANT. 








Fig. 1. 


Fig. 2. FLOW DIAGRAM. 
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EXPERIMENTAL STONE- 
CRUSHING PLANT.* 


By F. G. Taytor, A.M.I.Mech.E. 


AGGREGATES are required in a variety of gradings 
for the construction and maintenance of road bases 
and surfacings. The relative demand for the differ- 
ent sizes varies according to the type of construction, 
and at times the quarries find it difficult to meet 
the demand for certain sizes, particularly the smaller 
single sizes used for both bituminous surfacings and 
surface dressings, without exceeding the tolerances 
Permitted by B.S.63 and other specifications on 
grading and shape. A study is therefore being 
made at the Road Research Laboratory of factors 
in the crushing and screening processes that affect 
the grading and shape of aggregates. As part of 
this work a plant has been erected in a quarry to 
permit full-scale investigation of the effect of 
variations in the feed and operating conditions of 
crushers on the grading and shape of the aggregates 
produced in them. 


CONSTRUCTION OF PLANT. 


In order to have the advantage of a plentiful 
supply of primary crushed stone, the plant was 
located in the existing Underwood Quarry, about a 
mile to the north-west of Wells, Somersetshire, which 


. 

iia Communication from the Road Research Laboratory. 

> ridged. The work described was carried out as part 
the programme of the Road Research Board of the 
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was made available to the Laboratory by the 
County Council. The natural rock at the quarry is 
a hard limestone; sufficient space is available for 
the storage of adequate supplies of different types 
of rock to be imported from other quarries. The 
quarry floor is made up of about 1 to 2 ft. of well- 
compacted stone on the natural rock bed, the surface 
being smooth and practically level. The quarry 
face, which has not been worked near the site for 
some years, varies in height from 50 to 120 ft. 
and faces the plant on three sides. A general view 
is shown in Fig. 1. 

The flow diagram, Fig. 2, shows the route of the 
stone from its reception to its storage after crushing. 
There are two main divisions to any experiment : 
the first deals with the reception, preparation and 
storage of the stone ready for crushing, and the 
second with the feeding of the prepared material 
to the test crusher, observations on the crusher 
and the removal of the crushed products. 

Reception Hopper and Feeder.—Most of the plant 
is erected above the quarry-floor level to overcome 
the difficulty of excavation. The reception hopper, 
which is an inverted pyramid, has its upper surface, 
8 ft. square, standing 7 ft. 6 in. above floor level. 
Immediately below the hopper, and slightly above 
floor level, is a 24-in. apron-type feeder working at 
5-ft. centres (Fig. 3). The feeder is fitted with 
mild-steel overlapping plates mounted on a 6-in. 
pitch roller chain and is driven by a 2-h.p. electric 
motor through chain and worm reduction gearing. 
Stone is conveyed by the feeder through a chute to 
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an elevator, the rate of feed being controlled by a 





Fie. 3. APRON FEEDER. 


hand-operated gate on the hopper, thus adjusting 
the thickness of the layer of material carried by the 
apron plates. 

Elevator.—To take advantage of a gravity feed 
for subsequent operations, the vibratory screen 
has been erected at a high level. The material is 
raised to this level by an elevator working at a 
steep angle between 37-ft. centres, the foot of the 
elevator being in a pit 6 ft. deep. The 12-in. wide 
rubber-and-canvas belt is fitted with buckets of the 
continuous and overlapping type. The elevator, 
which is driven by a 4-h.p. motor through V-belt 
and spur gearing, is capable of handling up to 
20 tons of stone per hour. A chute at its head 
leads the material into the vibratory screen. 

Vibratory Screen.—The screen, shown in Fig. 4, on 
page 282, has a screening area of 6 ft. by 2 ft., and is 
of the eccentric-shaft type with two decks accommo- 
dating perforated plates or wire mesh of any aperture 
ranging from 3 in. square to ¥ in. square. The 
throw of the eccentric is against the flow of the 
material on the screen; the screening decks are 
inclined at an angle that can be varied from about 
15 deg. to 20 deg. to the horizontal, to give a 
gravity flow to the material. The machine is 
driven by a 3-h.p. motor through V-belt gearing 
and it discharges the material into three chutes 
which deliver the oversize, intermediate, and 
undersize materials into separate storage bins. 

Storage Bins.—These three storage bins, and a 
fourth bin which is provided for the storage of 
material that has passed through the crusher under 
test, each have a capacity of 10 cub. yd. and are 
arranged in pairs. The oversize and waste bins 
discharge directly into a vehicle which can be 
driven into position immediately below the bin 
outlets. Material in the intermediate and under- 
size bins can either be similarly discharged or 
allowed to fall on to a vibratory feeder which supplies 
the crusher. With this arrangement 10 tons of 
graded stone is always available for test runs. 
Vibratory Feeder.—The rate at which material is 
fed to the crusher is controlled by an electric 
vibratory feeder (Fig. 5) having a range of feeds 
with a maximum of about 30 tons per hour, which 
is sufficient to give choke-feed conditions in the 
crusher. The feeder is suspended from springs 
which transmit very little vibration to the structure. 
Conveyor.—The feeder delivers the stone to a 
rubber-and-canvas belt conveyor 18 in. wide, 





driven at constant speed by a 2-h.p. motor. At 
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Fic. 4. Visratory ScreEen. 


the feeder end the conveyor is mounted on a swivel 
bearing so that it can be moved upwards and side- 
ways to suit the delivery into the particular crusher 
under test. These movements are made by sus- 
pending the conveyor from a pull-lift ratchet 
device fitted to a small carriage running on the 
lower flange of a curved beam. After the conveyor 
has been placed in position, its free end is suspended 
from a chain. An additional chute delivers the 
stone into a funnel above the crusher input opening; 
one side of this funnel is hinged at its lower end so 
that the flow of material can be diverted into a 
sampling box. A general view of the conveyor, 
chute and crusher is shown in Fig. 6, opposite. 

Crusher.—Facilities have been provided to test 
a representative range of types of crusher, including 
jaw granulators, impact breakers, cone crushers 
and crushing rolls, but the maximum size of 
machines has had to be limited to machines pro- 
ducing about 30 tons per hour because of the large 
quantity of stone that would have to be handled 
and disposed of with larger machines. A jaw 
granulator 36 in. by 5 in., or a 20-in. cone crusher 
is probably the largest that can be used. 

Second Elevator.—From the crusher, the stone 
passes through a chute on to an elevator which 
carries it to the storage bin. This elevator, of 
similar construction to the previous one, is 15 in. 
wide and works between 29-ft. centres, the foot 
being in a 6-ft. deep pit as before. 

No general levelling of the site was necessary. 
The first problem was to excavate approximately 
25 cub. yd. of rock to form the elevator pits. This 
was achieved by placing small explosive charges 
in holes drilled with pneumatic equipment, and was 
undertaken by members of the Somerset County 
Council’s staff at Underwood Quérry. After 
trimming, the bottom and sides of the pits were 
lined with concrete having a light mesh reinforce- 
ment. Approximately 6 cub. yd. of rock had also 
to be excavated for footings for the stanchions 
which form part of the main structure. The entire 
floor was covered with a raft of concrete, with expan- 
sion joints between the slabs and around footings, 

All the components forming the plant are mounted 
on a steel-framed stru:ture which forms the general 
shape of the building. The structure is covered 
with tarred corrugated-iron sheets and, where 
necessary, corrugated Perspex sheets have been 
inserted to provide light. One end of the building 
has been left partially open and a gantry ex- 
tending 10 ft. from the building has been erected. 
This gantry supports a 10-ton travelling lifting 
tackle for use during the installation of the crusher. 
To allow a dumper to deliver the primary 
crushed rock directly into the hopper, the upper sur- 
face of which is 7 ft. 6 in. above floor level, a 
ramp has been constructed. The ramp is approxi- 
mately 20 yards long and 12 ft. wide; it is 


8 ft. 6 in. high at the 
hopper end and has been 
made from about 600 
tons of quarry waste 
material. 

To accommodate a 
range of types and sizes 
of crusher, consideration 
has been given to the 
drive and mounting. To 
reduce expense and de- 
lay to a minimum these 
features are universal, the 
crusher being mounted 
as high as possible to 
allow for a gravity-feed 
chute from the underside of the crusher to the 
elevator. A portion of the lower surface of 
the chute is hinged so that when it is lowered 
the material is diverted into sampling containers. 
To obtain the necessary height, two reinforced- 
concrete walls were erected, and between these 
walls a further pit was excavated to accommo- 
date an operator taking samples. The walls taper 
in a vertical section from 2 ft. 3 in. at floor level 
to 1 ft. 6 in. at the top, the height being 3 ft. 3 in. ; 
the pit is 3 ft. deep from floor level. One pair of 
9-in. by 34-in. steel channels, bolted back to back 
with a 1}-in. space between, run along the top of 
each wall, with their upper surfaces flush with the 
top of the concrete. These channels are embedded 
in conerete only at their ends, the centre portions 
having 3 in. of clearance under the lower flanges. 

To prevent damage to the crusher mounting 
by vibration, a timber 12 in. by 12 in. in section 
has been placed along each wall to give some degree 
of cushioning. Running across the pit and resting 
on the timbers are two pairs of 9-in. by 34-in. 
channels, each pair being bolted back to back with 
a 1} in. space between. The crusher is then bolted 
on top of these cross-members, the pairs of channels 
being positioned to suit the crusher foundation 
bolts, which pass down through the 1} in. spaces 
provided. This arrangement allows the crusher 
to be moved into the required position and will 
accommodate the different bolt centres of the 
crushers to be used. The crusher motor is mounted 
on a similar but smaller arrangement of concrete 
walls ; cross channels and timbers have again been 
used, as shown in Fig. 7. The motor can be moved 
to line up its pulley with that of the crusher, and 
adjustment can be made to the belt tension. As 
the crusher base is approximately 5 ft. above floor 
level, suitable platforming with handrailing has been 
erected to enable adjustments to be made. 

Most crushers are now available with V-belt 
drives from individual electric motors, although 





the recommended crusher speeds range from 
250 r.p.m. for jaw granulators to 900 r.p.m. for the 








Fig. 5. VisraToRy FEEDER CoNTROLLING FLow oF STONE TO 
CRUSHER FROM SToRaAGE BIN. 


cone and impact types. The majority of this range 
of speeds has been covered by providing three 
alternative sizes of driving pulley for the motor, 
To make it possible to test crushers at speeds 20 per 
cent. above and below that recommended by the 
manufacturer, a variable-speed alternating-current 
motor was used because it and its associated control 
gear were (a) reasonably inexpensive, (5) occupied 
the least space of any device—an important consider- 
ation, and (c) the manufacturer offered a good deli- 
very time. The selected motor is a Schrage 
commutator type capable of delivering from 6 h.p. 
at 300 r.p.m. to 30 h.p. at 1,500 r.p.m. The speed 
is controlled by a handwheel at one end of the 
motor, which adjusts the relative positions of two 
brushes on a commutator connected to a regulating 
winding on the rotor; as the distance between 
brushes increases, more regulating winding 18 
connected in series with the secondary winding. 
The motor is so connected that it can be started 
only with the brushes in the low-speed position ; 
the brushes are then moved slowly until the desired 
speed is obtained. The speed is checked by a hand 
tachometer held against a centre in the crusher 
main shaft. When shutting down, the brushes 
are again brought slowly to the slow-speed position. 


ELECTRICAL AND ANCILLARY EQUIPMENT. 


Except for the control of the speed of the crusher 
motor, the whole of the electrical control equipment 
is housed in a small control room having windows 
through which most of the plant can be seen. _ 
incoming supply cable is led from an overhead tH 
along the top of the quarry face to a point on “4 
roof of the structure and then to the main sw = 
board. This board carries the main isolators - 
fuses, together with separate isolators, starters an 
green indicating lights for the feeder, the two 
elevators, the screen and the conveyor, as well as 
an ammeter and a voltmeter wired in the ag 
motor circuit. It also supports isolators an 
switches and distribution boxes for the singlo-phw 
supply of lighting, heating and switch points. 
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EXPERIMENTAL STONE-CRUSHING PLANT. 





Fie. 6. Conveyor, SAMPLING CHUTE AND CRUSHER. 


conform with quarry regulations, this supply is 
transformed to 50 volts for lighting and to 110 volts 
for portable apparatus. Where hgadroom is limited 
and danger of breakage exists, bulkhead light 
fittings have been installed. A secondary switch- 
board carries the isolating and starting equipment 
for the crusher motor and for the alternating- and 
direct-circuits of the vibratory feeder. It also 
supports a recording wattmeter wired in the 
crusher-motor circuit to produce inked records 
(on a chart moving at 3 in. per minute) of the 
electrical power taken by the motor. In addition 
to the switchgear in the control room, all the major 
components of the plant have stop buttons fitted 
at appropriate positions as a safety measure. 

The stone is tested for grading and particle shape 
before and after crushing, and for this purpose 
sampling apparatus and a mechanical sieve-shaker 
have been installed, in addition to the normal 
laboratory equipment. Much of the testing is at 
present done in a mobile laboratory, but a small 
permanent laboratory is being erected on the site. 
All the material crushed on each test run is weighed 
in a dumper on the Somerset County Council’s 
weighbridge, and this weight is used to calculate 
the hourly output of the crusher and, in conjunction 
with the readings from the chart of the recording 
wattmeter, the energy consumption in kilowatt- 
hours per ton. The amount of wear of the crushing 
surfaces is also measured. 

After approximately one year of operation, some 
alterations to details have been made, but generally 
the plant has run satisfactorily and contains all 
the equipment necessary for the research programme 
in hand. Tests have already been carried out on 
4 plain-bearing jaw granulator and work on a 
similar crusher fitted with roller bearings is in 
Progress. The plant is operated by two members 
of the staff of the Laboratory, assisted by a labourer, 
who also attends to general maintenance. The 

merset County Council’s repair depot renders 
assistance with repair work, construction of chutes 
and any modifications which are necessary. The 
€xperimental plant was supplied and erected by 

codwin Barsby, Limited, Leicester, and the 
electrical installation was carried out by the South 
Western Electricity Board (Bath and Wells). 











Fie. 7. CRUSHER 


150-MW POWER STATION 
AT SINGAPORE. 


An electricity supply was first given under 
municipal auspices at Singapore in 1906, when the 
Commissioners purchased 39,613 kilowatt-hours 
from the newly-formed Tramway Company. By 
1924, these purchases had reached four million 
kilowatt-hours per annum ; and it was decided that 
a power station should be erected. This station— 
known as St. James—was officially opened in 1927 
with an initial capacity of 12 MW and was sub- 
sequently extended, until in 1941, 32 MW was in 
operation, the annual output at that time being 
75,445,700 kilowatt-hours. In the same year, the 
Commissioners placed orders for a 20-MW turbo- 
alternator and three 100,000-Ib. boilers, but, owing 
to the Japanese invasion, this plant was not 
installed. When occupation was resumed in 1946 
it was found that wholesale replacement of worn-out 
equipment and provision for major expansion were 
necessary ; and as an emergency measure a 5-MW 
generator with its associated steam-raising plant 
was purchased, thus increasing the installed capacity 
to 37 MW. The output in 1949 was 158 million 
kilowatt-hours and the peak load 32-5 MW. In 
view of the rapidly-increasing power requirements 
of the Colony, it was then decided to erect a new 
power station with an ultimate capacity of 150 MW 
at Pasir Panjang, about five miles from the centre 
of the city, where the subsoil conditions were 
good, ample supplies of sea water for cooling were 
available and fuel could be delivered by sea-going 
vessels. Construction was begun in December, 1950, 
and the first set was in commercial operation two 
years later. The station was formally opened by 
the Governor of Singapore (Sir John F. Nicoll) on 
Friday, July 3, 1953. 

The main building is of steel-frame construction 
with brick panels, the floors and roofs being of 
reinforced concrete. On completion, it will be 
548 ft. long and 279 ft. wide, the height from base- 
ment floor level being 116 ft. Since the level of the 
basement is approximately the same as that of a 
high spring tide two tunnels, each with a cross- 
section of 64 sq. ft. and 300 ft. long, have been 
driven below ground level to carry away the water 





AND Motor Mountine; Guarps REMOVED. 


during the monsoon rains. At high tide this water is 
pumped out to sea through the circulating-water 
outfall and at other times drains away by gravity. 
A large portion of the excavation work necessitated 
the use of pneumatic tools and blasting, the spoil 
being employed to backfill a swamp area adjacent 
to the main building where houses are being erected. 
The consulting engineers for the civil and building 
work were Coode and Partners, 9, Victoria-street, 
London, 8.W.1, and the main contractors were 
George Wimpey and Company, Limited, Hammer- 
smith Grove, London, W.6. 


SteaM-Raltstna PLANT. 


The initial equipment, for which Preece, Cardew 
and Rider, 8, Queen Anne’s Gate, London, 8.W.1, 
are acting as consulting engineers, consists of four 
187,500-Ib. boilers and two 25-MW generating sets 
with a 2-MW house set. Contracts have, however, 
been let for three further 25-MW sets and the 
associated boiler plant. For the present, oil 
fuel is being used for steam raising, the supplies 
for this purpose being stored in four welded-steel 
tanks each of which is 104 ft. in diameter and 35 ft. 
high and has a capacity of 8,350 tons. These 
tanks, which together provide a three-months 
supply of fuel under normal operating conditions, 
can be replenished either from ocean tankers through 
a 12-in. pipe 2,000 ft. long or through a 10-in. pipe, 
which is connected to a pipeline under the Pasir 
Panjang Road. The oil is delivered from these 
tanks by four Stothert and Pitt pumps, each of 
which has an output of 150 tons per hour, to 18 
50-ton service storage tanks. It is withdrawn from 
these tanks to the boilers by 11 interconnected 
pumping and heating units, each of which has a 
capacity of 15,000 Ib. per hour. 

As already stated, the steam-raising plant at 
present consists of four Babcock and Wilcox high- 
head straight-tube header-type boilers with hori- 
zontal self-draining superheaters; each boiler can 
supply 187,500 Ib. of steam per hour at a pressure 
of 625 Ib. per square inch and a temperature of 
825 deg. F. The heating surface of the boiler proper 
is 7,015 sq. ft. and the furnace volume is 8,300 
cub. ft. The superheater provides an additional 








heating surface of 10,590 sq. ft., and that of the 





284 


ENGINEERING. 





AuG. 28, 1953. 





economiser is 22,275 sq. ft. and of the air heater 
5,275 sq. ft. Provision has been made for the 
installation of Babcock-Detroit Rotograte auto- 
matic-spreader stokers should it be decided to 
adopt coal firing in future. Each boiler is provided 
with two 63-h.p. forced-draught fans and two 
224-h.p. induced-draught fans. A further set of 
26-h.p. secondary-air fans is also installed. The 
gases discharge into a 12-ft. by 10-ft. steel-plate 
flue which is 425 ft. long and is connected at two 
points to réinforced-concrete chimneys 225 ft. in 
height with an internal diameter of 16 ft.6 in. The 
steel reinforcement of these chimneys has been 
designed so that the outer shell is only 6 in. thick. 
Their foundations consist of a reinforced-concrete 
block 42 ft. square by 10 ft. thick and the chimneys 
themselves are equipped with an internal lift. 
The boiler plant and its auxiliaries can be either 
manually or automatically controlled, the equip- 
ment for the latter purpose having been supplied 
by James Gordon and Company, Limited, Stan- 
more, Middlesex. It consists essentially of master 
regulators and thermostats, which adjust the 
boiler firing conditions and actuate the super- 
heat attemporators in accordance with the load 
fluctuations. The specified oil consumption of each 
boiler at the maximum continuous rating is 13,500 Ib. 
per hour and the net overall efficiency is 82-5 per 
cent. when oil with a calorific value of from 18,500 
to 18,900 B.Th.U. per Ib. is being burnt. 


Turso- ALTERNATORS. 


Both the present turbines, which were con- 
structed by the Metropolitan- Vickers Electrical Com- 
pany, Limited, Trafford Park, Manchester, 17, are 
of the two-cylinder single-exhaust type with dupli- 
cate steam transfer pipes between the high and low- 
pressure cylinders. They are directly coupled to 
alternators, which generate three-phase current at 
22 kV when running at 3,000 r.p.m. Main and 
auxiliary exciters are in turn directly coupled to 
the alternators, which are ventilated by inde- 
pendent fans operating in a closed circuit. This 
circuit incorporates air coolers which are supplied 
with water from the main circulating system. The 
house service set consists of a Parsons gas turbine, 
which operates on oil fuel and is coupled to an 
alternator generating three-phase current at 6-6 kV. 

Each main turbine exhausts into a single shell 
condenser with a cooling surface of 26,000 sq. ft., 
arranged so that there is a two-pass flow of cooling 
water through 5,520 aluminium-brass alloy tubes. 
The cooling water is drawn from the sea into mono- 
lithic chambers through four double-flow Ledward 
and Beckett screens and twin reinforced-concrete 
culverts, each with a cross-section of 64 sq. ft. 
The tops of these culverts are always submerged 
even at low tide. There are two similar discharge 
culverts which return the water into the sea some 
250 yards away from the inlets. The circulating 
water is supplied to the condensers by duplicate 
vertical-spindle Drysdale pumps, each of which 
is driven by a 155-h.p. 415-volt motor. The 
condensate is withdrawn by duplicate extraction 
pumps and is returned to the boilers through 
two-stage steam-operated air ejectors, a single low- 
pressure heater and three high-pressure heaters. 
Surge tanks are provided in the low-pressure system 
to balance the flow of condensate to the feed pumps 
and to introduce the necessary make-up water. 
There are seven electrically-driven and two steam- 
driven feed pumps, the former being manufac- 
tured by Mather and Platt, Limited, Manchester, 
and the Harland Engineering Company, Limited, 
Alloa, and the latter by G. and J. Weir, Limited, 
Cathcart. Each pump «an supply 260,000 Ib. of 
water per hour at a pressure of 845 lb. per square 
inch and a temperature of 160 deg. F. The steam- 
driven pumps come into operation automatically 
if the pressure in the high-pressure boiler feed 
header system fails. 


SwITCHGEAR. 


The alternators are connected to the outgoing 
feeders through switchgear of the metal-clad hori- 
zontal oil-immersed type, which was manufactured 
by A. Reyrolle and Company, Limited, Heb- 
burn, Co. Durham. The ‘bus-bars are in dupli- 
cate and the circuit-breakers have a rupturing 
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Fie. 1. CHary Mortiser. 

capacity of 1,000 MVA. The ’bus-bars are divided 
into three sections, each of which controls two main 
generators and a number of outgoing feeders. Two 
of the sections also control two and the third 
section one station transformer. In addition, 
*bus-bar section switches, ’bus couplers and ’bus-bar 
zone protection are provided. The three main sta- 
tion transformers, which were manufactured by the 
Metropolitan-Vickers Electrical Company, Limited, 
are each of 3-5-MVA capacity and step down the 
alternator voltage to 6-6 kV. They are provided 
with on-load tap changers, which are operated 
from the control room, and on the low-tension side 
are controlled by metal-clad compound switchgear 
of the single *bus-bar type with a rupturing capacity 
of 250 MVA. This switchgear, which is sectionalised 
in the same way as the 22-kV equipment, also 
controls 19 750-kVA 6,600/415-volt transformers, 
from which the auxiliary plant is supplied. These 
transformers are fitted with hand-operated tap- 
changing gear. An alternative supply at 6-6 kV 
can be obtained from the gas-turbine set. The 415- 
volt switchgear is of the electrically-operated air- 
break type and has a rupturing capacity of 25 MVA. 
Some 380 auxiliary motors with outputs up to 
450 h.p. are installed in the station and are supplied 
from circuits, which have been kept independent of 
the city distribution network, so that they will not 
be affected by system faults. A direct-current 
supply is obtained from two Chloride batteries, 
which are charged through Nevelin rectifiers, the 
supply being used for operating the switchgear, for 
emergency lighting and for starting the gas-turbine 
set. The essential manual and automatic controls 
for both boilers and generating plant are centralised 
in a room adjacent to the turbine room although 
under normal conditions of operation control will 
be effected from switchgear near the plant. 

The station is equipped with air-conditioning 
plant manufactured by J. and E. Hall, Limited, 
Dartford, Kent. It has been designed to discharge 
chilled water into the control room and offices 
through lagged pipes. A vacuum extraction 
system for the removal of grit and dust has also been 
installed by the British Vacuum Cleaner and Engi- 
neering Company, Limited, Leatherhead. 
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Fic. 2. Saw SHARPENING AND GULLETING MAcuHINE. 


WOODWORKING 
MACHINES. 


Two new woodworking machines have recently 
been introduced by F. J. Edwards, Limited, 359- 
361, Euston-road, London, N.W.1, both being 
primarily intended for use in small joinery works. 
One of the machines is a chain mortiser, illustrated 
in Fig. 1, and the other a saw-sharpening and 
gulleting machino shown in Fig. 2. 

It is said that 75 per cent. of all mortises cut are 
less than } in. in width and 2 in. in length, larger 
sizes being cut, when required, by repeating the 
operation. This new machine has been designed, 
therefore, to meet the demand for a compact 
mortiser, both light in weight and inexpensive in 
cost, yet able to cut as rapidly and as accurately 
as larger machines of greater range. It is intended 
for bench mounting, being only 2 ft. 11 in. in height 
and occupying only 2 ft. 3 in. by 1 ft. 6 in. of bench 
space; its total weight is a little over 3 cwt. Power 
is provided by a 1}-h.p. totally-enclosed fan-cooled 
motor fitted with push-button starting. Timber 
up to 6 in. in depth and 4 in. in width can be 
handled, and it will take all sizes of standard chain- 
cutters between ~ in. in width by ? in. in length, 
up to a maximum depth of 3} in., and } in. in 
width by 2 in. in length, up to a maximum depth 
of 6 in.; greater widths and lengths can be cut 
by repeat operations. The table is operated by 
rack and pinion and a quick-release vice requires 
only one movement to re-set a piece of timber ; 
adjustable stops are provided to all movements, and 
these can be locked to ensure accuracy in repetition 
work. 

A grinding attachment for sharpening the chain 
cutters has a multiple sprocket accommodating all 
chain widths of the same pitch. The chain-cutter 
to be sharpened is held in the attachment at right 
angles to the grinding wheel which is fitted directly 
to the driving-motor spindle. To ensure the positive 
location of each chain gullet, a slide-and-latch 
escapement is fitted, which results in a high degree 
of uniformity in grinding. ; 

The saw-sharpening and gulleting machine, 
shown in Fig. 2, is automatic in action and is self- 
contained in a steel cabinet which protects the 
mechanism from abrasive dust. The floor space 
needed is only 2 ft. by 2 ft. 6 in., and the height is 
3 ft. 6 in. Saw blades from 8 in. to 40 in. in dia- 
meter, with teeth of up to 1} in. pitch, can be shar- 
pened on the machine. The grinding wheel is 
mounted on a spindle running in ball bearings and 
is driven by belt from a 1-h.p. motor; the wheel 
speed is 1,750 r.p.m. All controls are effected by 
knurled handwheels, visible in the illustration, no 
spanners or keys being required, and all bearings 
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and brushes are self-lubricating. The head carry- 
ing the grinding wheel can be rotated and clamped 
in position to give the desired grinding angle and 
the wheel can be raised clear of the teeth or lowered 
to grind the gullets. The lowering is limited by a 
stop the position of which is controlled by the hand- 
wheels. A built-in dust extractor, driven by a 
separate motor, is provided to protect the operator, 
who can watch the grinding process through a 
Perspex window. The mandrel supporting the saw 
is provided with a quick-release control. It is 
pointed out that all the teeth are ground uniformly, 
even if previous sharpening processes have ren- 
dered them uneven. The machine weighs about 
2$ cwt. and it is normally supplied for use on three- 
phase 50-cycle mains at 400-440 volts. 





IMPROVED RIDING 
CONTROL FOR 
LOCOMOTIVE BOGIES. 


THE 6,000-h.p. Co-Co electric locomotives recently 
placed in service on the severely-graded Gotthard 
line of the Swiss Federal Railways incorporate a 
spring-loaded coupling device between the two 
six-wheeled bogies which is expected to improve the 
riding characteristics. An earlier device of this 
kind, introduced several years ago and described in 
ENGINEERING, vol. 164, page 249 (1947), was 
designed to correct the tendency of electric- 
locomotive bogies to assume an undesirable position 
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on curved track. The new and improved form, in 
addition, corrects another tendency of such bogies, 
namely, for the axle load on the front axle to be 
reduced due to the driving-torque reaction. 

Without such a spring-loaded coupling, the load 
on the front axle is reduced by as much as 7,200 Ib. 
at a starting tractive effort of 70,000 Ib. (the 
rated axle load is 20 metric tons). With the new 
coupling, however, the front-axle load will be 
reduced by only 4,600 Ib. (approximately) under 
the same starting conditions. This is an important 
consideration in these high-powered locomotives. 
With a permitted axle load of 20 tons, and with 
1,000 h.p. transmitted through each axle (there are 
no carrying axles), it is essential to obtain a uniform 
distribution of adhesive weight. Moreover, the 
weight must be no more than is necessary for the 
power developed, particularly on a mountainous line 
such as the Gotthard. 

The accompanying illustration shows the arrange- 
ment of the coupling diagrammatically. It is in 
two parts, one bolted to a triangular extension at 
the rear of the leading bogie frame, and the other 
bolted to a similar extension at the front of the 
trailing bogie frame. One part (that on the right 
in the illustration) has four lugs, arranged in two 
stirrup-like pairs—one in a vertical plane and the 
other in a horizontal plane. The other part of the 
coupling contains three pairs of helical springs ; 
one pair is arranged vertically in the middle and 
the other two are disposed transversely, one on 
each side of the vertical pair. Each pair of springs 
has an initial compression, which can be adjusted 
by means of shims ; it is further compressed by the 
appropriate lug whenever a relative movement of 
the two bogies causes the lug to press on a button 
which contacts the pair of springs. 

Thus, each bogie frame, through the medium of 
the vertical pair of springs, reduces the tendency 
of the other to lift at the front due to the driving- 
torque reaction. On curved track, the horizontal 





springs reduce the tendency of each bogie to assume 
@ position, in plan, in which the rear axle is on the 
radius of the curve and the front axle is at an angle 
such that the flange of the outer wheel is bearing 
hard on the rail. This feature of the coupling has 
evidently proved its value in reducing rail and 
flange wear since it was introduced several years 
ago. It is stated that the value of the added 
vertical springs, in relation to the extra complication 
involved, can only be demonstrated by experience 
with the new locomotives. The bogies themselves 
incorporate other novel features ; for example, the 
traction motors are placed well above the corre- 
sponding axles, so that the bogies are symmetrical, 
and this has entailed the use of arcuate slideways, 
one on each side of the bogie, to carry the loco- 
motive body on the bogie. A normal centre pivot 
was impracticable since the middle traction motor 
of each three-axle bogie is directly above the axle. 
The locomotive design is fully described in a booklet 
issued jointly by the Swiss Locomotive and Machine 
Works, Winterthur, and Brown, Boveri and 
Company, Limited, Baden. 





THE SHELL MOULDING 
PROCESS.* 
By D. N. Burrrey, M.S8e., A.R.LC., A.P.I. 
(Concluded from page 252.) 


MetHops FoR Propuctne Sanp SHELLS. 

For small and medium-size shells, the inverting 
box is the most important method for formation. 
The inverting box is in principle a metal or wooden 
box, open at one end, that holds the sand/resin mix- 
ture. The heated pattern is clamped over the open 
end and the box inverted to allow the sand/resin 
mixture to fall on to the pattern face. After a 
predetermined time, the box is righted, excess 
sand/resin mixture falls back into the box and the 
pattern is lifted off, with the soft sand shell adhering 
to it. The pattern and shell are then submitted to 
oven treatment for a predetermined time at the end 
of which the hardened shell is ejected from the 
pattern. The pattern is immediately clamped on 
the inverting box again and the cycle repeated. 
The same principle can be used with the pattern 
clamped and unloaded from the lower end of the 
box employing a suitable sand trap inside the box. 
This obviates the necessity for turning the pattern 
over at the baking stage, and eliminates “‘ peel-off ” 
difficulties that might be met. 

Alternative methods of producing the shell, 
applicable for larger shells, is by hand dispensation 
or by the use of a perforated “‘ pepper-pot.” The 
sand/resin mixture can also be applied to the 
pattern by blowing, and it is when using this 
technique that wetting agents in the mix become of 
value in preventing separation of the lighter resin 
component from the sand. Cores may be produced 
by tumbling or blowing the sand/resin mixture 
into a hollow vessel. 

For hardening larger shells, methods must differ 
from those used for hardening small moulds, where 
patterns with their adhering shells can be lifted into 
an oven. Mechanisation of the process will allow 
large patterns to be invested and then transferred 
through a continuous oven without manual opera- 
tion. Alternatively, infra-red heating may be 
applied, or the pattern may be electrically heated. 


Castinc oF Merats 1n SHELL Movunps. 

Casting moulds are made by clamping together 
two, or possibly more, shells, and cores can be 
inserted in the assembly. In practice, spring or 
screw clamps can be used, but bolt holes through 
the shells are preferable, since, as indicated earlier, 
bowing or distortion of shells can be corrected by 
the use of suitably located bolts. Location pins 
and holes may be formed as part of the actual 
shell. As an alternative to mechanical fixing, it 
should be possible to glue the shell halves together 
and developments are envisaged to evolve satis- 
factory techniques based on synthetic-resin glues. 

During the casting of metal in the shell mould, 
gases are immediately evolved through the back of 





* Paper presented during the 50th annual conference 
of the Institute of British Foundrymen, held in Blackpool 
from June 16 to June 19, 1953. Abridged. 


the shell and, within seconds, the shell darkens as 
the binder begins to decompose. Breakdown is 
rapid and in most cases complete, but it may be 
observed that the edges of the mould are not broken 
down, indicating a low rate of heat transfer through 
the shell material. This is to be expected, taking 
into account the open or cellular structure of the 
shell. The sand recovered from shells after casting 
is not suitable for re-use in the shell process. 

The process has been found suitable, with little 
modification to basic mixes, for casting iron and 
aluminium. Steel has been cast successfully 
although it has been reported that impellers with 
knife-edges, cast in shell moulds, had shrinkages in 
the impeller hub, and that the knife-edges were 
incompletely filled when stainless steel was used, 
whereas aluminium, bronze and cast iron were 
satisfactory. Another report states that shell- 
moulding is particularly suited to aluminium, grey, 
nodular and malleable iron, low-lead low-tin 
bronzes and high-alloy steels. Lead sweating of 
high-lead bronzes continues to be a problem. 
Preliminary work with magnesium, incorporating 
oxidation inhibitors, has been promising. 

In the successful Danish production trials dis- 
cussed earlier in this paper, the composition of the 
iron was as follows: carbon, 3-1 to 3-3 per cent. ; 
silicon, 2-0 to 2-2 per cent.; manganese, 0-6 to 
0-7 per cent. ; sulphur, 9-08 to 0-11 per cent., and 
phosphorus, 0-2 to 0-25 per cent., with a Brinell 
hardness (on the flange) of 200 to 240. It was also 
mentioned earlier that a number of components, 
including camshafts, crankshafts and exhaust valves, 
were now in production using the shell process at 
the Ford Motor Company’s works in the United 
States. In Great Britain, the initial production 
experience has been mainly with iron and alu- 
minium, and these metals have been cast success- 
fully in a number of foundries. Results with 
brass, bronze and gunmetal have been varied and 
much production experience remains to be built-up 
on different metals. Carbon pick-up of low-carbon 
steels remains a problem. 


CoNCLUSIONS. 


A considerable background has been built up on 
the shell-moulding process, and satisfactory tech- 
niques, both for making the shells and for casting 
into them, have been established. Factors such as 
influence of sand-particle size and type of resin 
binder on shell properties, separating agents, pattern 
materials and pattern and oven temperatures have 
been investigated, and many data are now available. 
The main advantages of the shell-moulding process 
over conventional sand-moulding techniques are 
a superior finish of castings, closer tolerances on 
casting, ease of casting thin sections, lowered 
surface chilling of metals, reduction of blowing, 
and reduced cost of subsequent machining. These 
properties are of particular interest to the motor-car 
and aircraft industries for the casting of engine 
components, and it is in these industries that the 
most rapid progress is expected in applying shell- 
moulding. For more genera] foundry work, require- 
ments differ from foundry to foundry. Reduction of 
finishing costs and of reject rates on certain types 
of castings can more than offset higher moulding 
costs, without taking into account the other advan- 
tages offered. Size of castings is, so far, a limiting 
factor, and in addition the type of individual work 
done by many jobbing foundries is not suited to 
shell-moulding. It is expected, therefore, that the 
process will become established firmly in the petrol 
and Diesel-engine industries and will be used on a 
considerable scale for all types of precision com- 
ponents ; that in a number of industries, for example 
those producing textile machinery, pumping equip- 
ment, electrical components, etc., it will be utilised 
for a wide variety of specialised casting require- 
ments; but that in jobbing foundries, making 
larger castings for heavy machinery and equipment, 
it will find comparatively little application. 





1954 ExzorricaL Enoineers’ Exuisition.—The 
Association of Supervising Electrical Engineers, 54, 
Station-road, New Barnet, Hertfordshire, announce 
that they have decided to make the third National 
Electrical Engineers’ Exhibition a five-day event. It 
will be held at Earl’s Court, London, 8.W.5, from 





Tuesday, March 16, to Saturday, March 20, 1954. 
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TRADE PUBLICATIONS. 


Caterpillar Diesel Engines, Tractors and Earthmoving 
Equipment.—The products of the Caterpillar Tractor 
Co., Peoria, Illinois, U.S.A.—Diesel engines, tractors, 
motor graders, and earthmoving equipment—are to-day 
made in four countries in addition to the United States. 
They are thus available for four different currencies, 
namely pounds sterling, Australian pounds, South 
African pounds, and French francs, as well as U.S. 
dollars. The four firms who are licensed to manufacture 
Caterpillar equipment, under their own trade names, 
are the Birtley Co., Ltd., Birtley, Co. Durham, England ; 
Corpet Louvet & Cie, La Courneuve, Seine, France ; 
Steelweld Pty., Ltd., Braybrook, Victoria, Australia ; 
and Wright Boag & Head Wrightson (Pty.), Ltd., 
Benoni, Transvaal, South Africa. The story of this 
commercial enterprise is the subject of a booklet received 
from the British firm. 


Concrete W ork.—Two illustrated booklets have recently 
been published by the Cementation Co., Ltd., Bentley 
Works, Doncaster. One describes the properties and 
uses of “ Gunite ” which the company devised and have 
now employed for 25 years. The other illustrates the 
use of “‘ Colcrete ” and “* Colgrout ” in harbour and jetty 
works for which the company have been responsible. 


Plastic Pumps and V alves.—Rediwald Ltd., Broomhill- 
road, Wandsworth, London, 8S.W.18, have produced two 
pamphlets which deal with plastic pumps and valves 
for the chemical industry. The standard range of 
Canzler valves are made from polyviny! chloride in nine 
sizes from § in. to 4 in. bore and for pressures from 35 Ib. 
to 90 lb. per square inch. They are obtainable with 
plain ends, welded flanges or loose flanges. The pumps 
are made from rigid polyvinyl chloride for use with acids 
and alkalies of concentrations up to 85 per cent. and 
for deliveries from 7:5 to 100 gallons per minute. For 
deliveries of 0-75 to 1,800 gallons per minute, and 
concentrations not exceeding 25 per cent., the pumps 
are fabricated from a filled phenolic resin. 


Vacuum Coating Plant.—We have received several 
brochures from W. Edwards & Co. (London), Ltd., 
Worsley Bridge-road, Lower Sydenham, S.E.26, which 
deal with their ‘‘ Speedivac” high-vacuum rotary 
pumps, moisture and mercury-vapour traps, vacuum 
coating plant and vacuum coating techniques. 


Turbine Gears.—An illustrated brochure of 66 pages 
has been sent to us by Turbine Gears Ltd., Cheadle 
Heath, Stockport. It deals with their organisation and 
their capacity for producing large double-helical and 
other gears. Some 14 pages of the brochure are devoted 
to detailed technical information on the design of gears, 

Cardioid and Hand Microphones.—Details of their 
cardioid and hand microphones are given in leaflets 
received from Standard Telephones and Cables, Ltd., 
Aldwych, London, W.C.2. 

Liquid-Fuel Burning Equipment.—We have received 
leaflet number S.E.B.89 from John I. Thornycroft and 
Co., Ltd., Thornycroft House, Smith-square, London, 
S.W.1, dealing with their Mark IV burner unit for marine 
or industrial-type boilers. Also received is their des- 
criptive and operating manual for this type of burner 
which has an output range of from 150 to about 2,500 Ib. 
per hour, merely by changing the size of the atomiser 
parts. 

Threading Machines.—We have received from Maiden 
& Co., Ltd., Hyde, Cheshire, a leafiet illustrating their 
latest models of threading machines, and also a 2}-in. 
bar-chamfering hine which produces a smooth 60-deg. 
chamfer to any required depth. An interesting feature 
of the threading machines is the construction of the 
radial head of the bolt-threading machine ; this head is 
integral with the spindle and in it are cut the slots along 
which the die blocks slide when the dies are withdrawn. 

Steel Floor Panels.—Chamberiain Industries, Ltd., 
Staffa Works, Leyton, London, E.10, have issued a 
leaflet describing their Rodlock steel floor panels and 
stair treads, which consist of longitudinal mild-steel bars 
through which are threaded regularly-spaced transverse 
rods, pressed and locked into a U-shape. Raised nipples 
on the transverse bars provide a grip. 


Synthetic Detergenis.—The text of a speech given at 
the annual general meeting of Unilever, Ltd., Unilever 
Hous3, Blackfriars, London, E.C.4, by the chairman, 
Sir Geoffrey Heyworth, has been issued in the form of 
a booklet entitled ‘‘ Synthetic Detergents,” in which is 
outlined the effect of the development of synthetic 
detergents on world soap markets, the chemical indus- 
tries, the world consumption of oils and fats, and the 
production of quinine. 

Time Control.—We have received from the horological 
engineers, Blick Time Recorders, Ltd., 96-100, Alders- 
gate-street, London, E.C.1, an interesting handbook on 
time control, which has been prepared for the guidance 
of architects when making provision for a system of 
time control in the design of industrial, commercial, and 
public buildings. The handbook is based on questions 
which have been raised by architects from time to 
time. 








TOOL SLEEVES FOR 
BORING BARS. 


A TOOL-HOLDING sleeve of the type shown in 
Fig. 2, on this page, is now being made by Messrs. 
W. H. Marley and Company, Limited, New South- 
gate Works, 105, High-road, London, N.11. It has 
been developed for use in boring bars and similar 
tools to avoid the necessity for square holes, usually 
produced by broaching. The sleeve is made in 
diameters from { in. to 1 in., and is channelled 
out to accommodate standard tool bits from ¥ in. 
square to $ in. square. The sleeves are also avail- 
able in three standard lengths for each diameter. 

The method of application is shown in Fig. 1. 
The boring-bar is drilled and reamed to take the 
sleeve, which is then pressed into position. It can 
be held by either pinning or brazing, or by welding 
if it is intended to harden the bar afterwards. 
Tests have shown, however, that the sleeves can be 


Braze 


Fig 1 or Weld 


\ 


of ie 


Rien 


Adjusting Screw 








(645) “ENGINEERING” 


satisfactorily employed without any additional 
method of fixing, other than ensuring that they 
are a good press-fit in the hole prepared for them. 
The hole for the sleeve may be left blind if required, 
and tapped through on the centre line to take a 
screw for adjusting the position of the bit, as shown 
in Fig. 1. It is also necessary to drill and tap two 
other holes at right angles to the sleeve to accom- 
modate clamping screws for holding the tool bit in 
position. 

To obtain the correct alignment for the tool-bit, 
it is suggested that the hole for the sleeve is drilled 
off-centre by approximately half the size of the bit, 
thus avoiding excessive grinding of the new bit to 
bring the cutting-edge into the correct position for 
use. 





ConpiTions OF SaLE or Toors..—In 1945, the 
Gauge and Tool Makers’ Association, Standbrook 
House, Old Bond-street, London, W.1, issued a set of 
specimen terms and conditions of sale for the guidance 
of their members. This document has now been 
revised and copies will be obtainable shortly by firms 
not belonging to the Association, at a charge of 2s. 
each, including Se. The revised terms, it should 
be observed, include clauses applicable only to gauge 
and tool manufacturers. 


Unitrep Kinepom Propvuction or IRon AND 
StTEEL.—Statistics issued by the British Iron and Steel 
Federation, Steel House, Tothill-street, London, 
S.W.1, indicate that the output of steel in this country 
during July, which was affected by the normal 
holidays, nevertheless averaged 276,600 tons a week. 
This is the highest rate recorded for the month and 
compares with 273,800 tons a week in July, 1952, and 
276,300 tons a week in July, 1950, the previous record. 
The production of steel in the first seven months of 
the present year averaged 338,100 tons a week, com- 
pared with 303,000 tons a week last year, an increase 
of 11 per cent. Pig-iron production averaged 202,400 
tons a week in July, 1953, against 201,600 tons a week 
in July, 1952. 
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BEHAVIOUR OF ANGLE 
: SECTIONS. 


EXPERIMENTAL investigations have recently been 
conducted into the behaviour of angle purlins, ties 
and struts, with a view to revising B.S. 449. These 
investigations were sponsored by the Drafting 
Panel of the British Standards Institution Technical 
Committee, who, when considering B.S. 449 for the 
1948 revision, were of the opinion that additional 
research work was necessary before they could 
endorse the use of certain formulz and stress values 
which had come into existence in order to effect an 
economy in the use of structural steel. It was 
subsequently agreed, therefore, that the subjects 
most urgently in need of examination, to establish 
practical behaviour, were angle purlins (having 
regard to the stiffness of the roof covering), angle ties 
(with regard to connection by one leg only) and angle 
struts (with regard to their behaviour in lattice 
girders). The resulting reports have now been 
abridged and consolidated into a recent publication 
issued by the British Constructional Steelwork 
Association.* 

Tests on the behaviour of angle purlins were 
carried out by Mr. R. J. Ashby, M.Sc., A.M.I.C.E., 
in a full-scale section of corrugated asbestos roofing, 
consisting of three rows of sheets on four purlins at 
4 ft. 6 in. centres, which, in turn, were supported 
on four rakers adjustable for spacing between 
10 ft. and 15 ft. centres, to suit 4 in. by 3 in. by ¥ in., 
3} in. by 2} in. by } in., and 2} in. by 2 in. by } in. 
sizes of angle purlin. Loading was provided by 
sand-bags and the resulting deflections were 
measured by means of a telescope and a draughts- 
man’s scale, which enabled horizontal and vertical 
movements to be ascertained to the nearest 0-01 in. 
Rotation was determined by the movement of a 
pointer, 24 in. in length, clamped to the purlin. 
The experiments showed that the general effect 
of the sheeting was to redistribute the load between 
purlins, and that the tensile stresses produced by 
the small angles of twist observed were negligible ; 
the conclusion is reached that “the basis of design 
given by B.S. 449 is more rational than the applica- 
tion of structural theory that ignores the stiffening 
effect of the sheeting.” 

Investigations into the behaviour of angles in 
tension were carried out by Mr. H. M. Nelson, 
B.Sc., A.M.I.C.E., who subjected eighteen specimens 
to test, and, as a result, three criteria have been 
suggested, any one of which can be used as the basis 
for a new design rule. Investigations have also 
shown that the maximum factor of safety, as 
experimental load 


B.S. 449 load 
unequal angles connected by the short leg, is as 
much as 30 per cent. above the minimum values. 
During these investigations, several problems came 
to light, and it is planned to repeat some of the 
tests with the test pieces welded (instead of bolted) 
to their end connections. 

The behaviour of two mild-steel lattice girders 
was investigated by Mr. S. Mackey, A.M.LC.E., 
A.M.1.Struct.E., and Mr. N. W. Williamson, B.Sc. 
The two lattice girders tested were of 10 ft. 0 in. 
and 33 ft. 0 in. span, the smaller being divided 
into three equal panels of 3 ft. 4 in. each and the 
larger into six equal panels of 5 ft. 6 in. each, 
and in both cases two-point loading was applied, 
that is, at each third of the span. Strain measure- 
ments were taken on the various truss members 
with the aid of 100 meg.-ohm resistance strain 
gauges. The conclusions reached are many, but 
the most significant is that “it appears that the 
permissible stress values given in B.S. 449 (1948), 
Table 8, for single-angle compression members, are 
conservative. The values given in this table are 
presumably obtained from the calculated failing 
loads using a load factor of 2-0. In the test girders, 
load factors of 2-7, 2-4 and above 3-0 were obtained 
for the critical and near-critical compression 
members.” 
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* “ Report on Experimental Investigations into the 
Behaviour of Angle Purlins, Ties and Struts.” Published 
by the B.C.S.A., Artillery House, Artillery Row, London, 





S.W.1. ([Gratis.] 
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CATHODIC PROTECTION OF 
BURIED OR SUBMERGED 
STRUCTURES. 


A PARTICULARLY valuable method of combating 
the corrosion of buried or submerged ferrous plant 
and equipment, where normal maintenance is 
difficult or impossible, is that termed cathodic 
protection. It is being used throughout the world for 
the protection of such equipment and installations 
as oil, gas and water pipelines, water-storage tanks, 
ships’ bottoms, cast-iron ships’ propellers, floating 
docks. steel piling, mooring buoys and cable sheath- 
ing. Briefly, the method consists in connecting a 
reactive anode of special magnesium alloy to the 
structure which it is desired to protect so as to form 
a primary cell, the electrolyte consisting of the earth 
or water in which the structure stands. The 
arrangement is such that the structure is rendered 
cathodic and corrosion is prevented at the expense 
of the replaceable anodes which are gradually 
consumed by the self-generated current. Polarisa- 
tion of the structure slowly takes place, restricting 
the current flow and thereby reducing the rate of 
anode consumption. In some applications and 
where the resistance of the electrolyte reaches high 
values, it becomes advantageous or necessary to 
apply a potential greater than that which can be 
provided by the magnesium. The applied-current 
method is then employed and the anodes in that 
case are made of inert material, such as graphite, 
which is not consumed. The current required for 
the process is provided from the mains supply by 
means of rectifiers. It is announced that Messrs. 
F. A. Hughes and Company, Limited, and the 
Westinghouse Brake and Signal Company, Limited, 
ewho are specialists in this field, have agreed to pool 
their technical resources and to offer their combined 
technique to industry in the form of “‘ Guardion ” 
service, which will not include “‘ Westalite ” catho- 
dic-protection equipment in addition to consultative 
and design facilities, and surveys and site investiga- 
tion. Where mains current is needed this will be 
supplied through Westalite rectifiers, provided by 
the Westinghouse Company. These rectifiers are 
available for operation from single-phase or three- 
phase supply and for indoor or outdoor installations. 
Either automatic or manual control of the output 
can be provided. Further information regarding 
the service now offered can be obtained from 
Messrs. F. A. Hughes and Company, Limited, 
Cathodic Protection Division, Bath House, 82, 
Piccadilly, London, W.1. 





DE HAVILLAND “ SUPER SPRITE ”’ 
ROCKET MOTOR. 


Some details of a new rocket motor, the Super 
Sprite, for the assisted take-off of aircraft, have 
been issued by the de Havilland Engine Company, 
Limited, Edgware, Middlesex. The Super Sprite 
gives a total impulse of 120,000 lb.-seconds, and 
has a duration of about 40 seconds, attaining a 
maximum thrust of 4,000 lb. It weighs 600 Ib. 
The Super Sprite, which will be used initially in 


ACCELERATOR PUMP FOR 
CENTRAL-HEATING 
SYSTEMS. 


Tue ‘“ Fullway” accelerator pump, illustrated 
herewith, has been designed by Ryaland (Man- 
chester), Limited, Welcomb-street, Manchester, 15, 
for low-pressure hot-water central-heating systems 
and may be inserted in existing convection 
systems to improve the circulation. It is made in 
standard sizes with bores of 1} in. to 4 in. The 
electric motors used are supplied by Hoover, 
Limited, and are suitable for single-phase or three- 
phase supply. Motors of }, 4, or } h.p. are fitted, 
according to the duties for which the pumps are 
required. 

As will be seen, the pump and motor are mounted 
vertically, but the pump branches are horizontal. 
A feature of the volute and casing of the pump is 

















the manner in which full-bore area is provided 
through the impeller, so that, when the pump is 
not running, unobstructed flow by convection is 
maintained in the water system. No bearings are 
fitted in the pump itself and the sealing arrange- 
ment used dispenses with the normal stuffing box. 
The makers claim that the seals will run for years 
without attention, and that they are practically 
frictionless; thus the motor cannot be overloaded 
through binding caused by excessive compression 
of the packing, as might occur with the ordinary 
type of stuffing box. 





INSTITUTE OF PETROLEUM.—In order to provide 
additional opportunities for dealing with such matters 





military aircraft, employs hydrogen peroxide, with 
kerosine or petrol injection, and a solid catalyst 
in place of liquid potassium permanganate, which 
was used in the earlier Sprite motor. The solid 
catalyst eliminates the need for a separate perman- 
ganate tank, and makes for a simpler installation 
and easier handling. It also eliminates “‘ brown 
steam” exhaust, a characteristic of rockets using 
permanganate. The purpose of the catalyst is to 
break down the hydrogen peroxide into steam and 
free oxygen; this reaction provides the main part 
of the thrust. The injection and combustion of 
kerosine or liquid fuel increases the energy exerted 
by the rocket, and this additional energy can be 
used either to increase the thrust or to extend the 
duration. The kerosine or petrol used in the Sprite 
is taken from the aircraft fuel tanks. The de Havil- 
land Company consider that hydrogen peroxide is 
Preferable to other oxidising fiuids, such as 
nitric acid or liquid oxygen, as it is safe and 
easy to handle and has good long-storage charac- 


as marketing, distribution, storage, transportation 
and economics, the Institute of Petroleum, Manson 
House, 26, Portland-place, London, W.1, have formed 
a discussion group, with Mr. O. F. Thompson, O.B.E., 
as chairman. The inaugural meeting will be held at 
Manson House on Wednesday, October 7, commencing 
at 5.45 p.m., when a paper entitled ‘‘ The International 
Economic Setting of the World Oil Industry,” will be 
delivered by Mr. G. P. Glass. 





FurTHER EpvucaTion In MippLEesex.—A brochure 
in which are set out the facilities for further education 
provided by the County Council of Middlesex and lists 
of the courses, activities and educational services 
available in the County, has been issued by the Chief 
Education Officer to the Council, 10, Great George- 
street, Westminster, London, §8.W.1. The booklet 
contains an alphabetical list of courses and subjects ; 
a list of the technical colleges, polytechnics and other 
educational centres in Middlesex, the addresses of 
borough, district and divisional education officers, 
and scales of fees for full-time and part-time courses. 
The pamphlet is entitled ‘‘ Further Education in 
Middlesex” copies are obtainable on application to 


NOTES ON NEW BOOKS. 


Presswork and Presses. 

By J. A. GRAINGER, A.M.I.Mech.E., A.M.I.Prod.E. 
The Machinery Publishing Company, Limited, National 
House, West-street, Brighton 1, Sussex. [Price 55s.] 
THis is an eminently practical book, dealing with 
the production of sheet-metal pressings in the 
medium and light categories. The first seven 
chapters are devoted to the various operations— 
blanking, forming, drawing, etc.—and the tools 
employed therein, after which the author turns 
to the presses themselves, their numerous types, 
maintenance, standardisation of dies and bolsters, 
the materials with which they work, and, in con- 
clusion, the possibilities of their further develop- 
ment. The practice and experience of many of the 
leading makers and users are drawn upon, assembled 
with care, and analysed with acumen. The line 
illustrations are excellently produced, and half-tone 
blocks are used liberally to show the various stages 
of press-tool operations, and particular points 
requiring special care and attention. There is so 
much information in the book that a more detailed 
index would be helpful. 





Spectrographic Analysis of Low-Alloy Steels. 

A report of the British Iron and Steel Research 
Association. Published as Special Report No. 47 
of the Iron and Steel Institute, 4, Grosvenor-gardens, 
London, 8.W.1. [Price 15s., or 7s. 6d. to members 
of the Institute.) 

Tue Spectrographic Analysis Sub-Committee of the 
British Iron and Steel Research Association, under 
the chairmanship of Mr. 8. D. Steele, of Babcock and 
Wilcox, Limited, have examined the variations in 
spectrographic technique employed in different 
laboratories for the analysis of iron and steel. 
Based on the most successful of the alternative 
procedures examined, a recommended method for 
the analysis of low-alloy steels has been drawn up 
and is described in detail in this report. The 
method, which employs a large dispersion quartz 
prism instrument with a condensed spark discharge 
for the excitation of the samples has, been subjected 
to extensive trials on a series of chemically analysed 
standard steels, with very satisfactory results. 
The method is applicable to the analysis of low- 
alloy steels having an iron content of 95 per cent. 
+1 per cent. The elements which may be deter- 
mined and their percentage concentration ranges 
are: silicon, 0-05 to 0-80; manganese, 0-05 to 
1-50; nickel, 0-10 to 5:00; chromium, 0-05 to 
3-00; molybdenum, 0-05 to 1-50; vanadium, 
0:03 to 0-65; and copper, 0:05 to 0:50. Recom- 
mended line pairs are given for each element. 


Abrasion and Wear. 


Communication No. 211 (1953). The Rubber Sticht- 
ing, Oostsingel 178, Delft, Holland. [Price 6 florins.] 

In November, 1951, the Board of Management of 
the Rubber Stichting, Delft, decided to inaugurate 
their new premises by holding there an International 
Symposium on Abrasion and Wear, under the 
presidency of their Director-General, Dr.-Ir. R. 
Houwink. The Director of Research, Dr. H. C. J. de 
Decker, officiated as organiser and secretary. 
Eight papers were presented, by authors from the 
Netherlands, England and the Onited States, and 
these were subsequently printed in ENcINRERING, 
with full reports of the discussions, a survey of the 
results of the symposium by Dr. de Decker, and a 
descriptive review, by Mr. P. Braber and Dr. G. 
Salomon, of the apparatus displayed in the exhi- 
bition arranged on the premises for the benefit of 
the participants. The present publication is a 
reprint of those papers and reports, as they appeared 
in our columns, and may be commended to any 
engineer or physicist who desires either a good 
‘background ” knowledge of the phenomena of 
abrasion and wear, or a work of reference that will 
indicate sources of more detailed information on 
these related topics. Most of the papers were 
liberally provided with such references, which are 








teristics, 


the Chief Education Officer. 


given in full in the reprint. 
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BOOKS RECEIVED. 


Report of the Third Conference of Industrial Research 
Directors and Managers. The Commercial Utilisation 
of Research Results. Held at Ashorne Hill, Leamington 
Spa, Warwickshire, April 17-19, 1953. Federation of 
British Industries, 21, Tothill-street, London, 8.W.1. 
[Price 3s. 6d.) 

Television Engineering : Principles and Practice. Vol. I: 
Fundamentals, Camera Tubes, Television Optics, 
Electron Optics. By 8S. W. Amos and D. C. BrrgIn- 
SHAW, in collaboration with J. L. Buiss. [Iliffe and 
Sons, Limited, Dorset House, Stamford-street, London, 
E.C.1. [Price 30s. net.] 


Introduction to Valves. By R. W. Hattows and H. K. 
MitwarRp. Iliffe and Sons, Limited, Dorset House. 
Stamford-street, London, S.E.1. [Price 8s. 6d.] 

The Armstrongs of the Great Western. By H. Houtcrort. 
Railway World, Limited, 245, Cricklewood Broadway, 
Lendon, N.W.2. [Price 15s.] 

Introduction to the Theory of Plasticity for Engineers. 
By Proressors OSCAR HOFFMAN and GEORGE SACHs. 
McGraw-Hill Book Company, Incorporated, 330, 
West 42nd-street, New York 36, U.S.A. [Price 6-50 
dols.}; and McGraw-Hill Publishing Company, 
Limited, 95, Farringdon-street, London, E.C.4. 
[Price 52s.] 

A History of Railway Locomotives down to the End of the 
Year 1831. By the late C. F. DENDY MARSHALL. 
The’ Locomotive Publishing Company, Limited, 
88, Horseferry-road, London, 8.W.1. [Price 50s.] 


Report of H.M. Chief Inspector of Mines Under the Coal 
Mines Act, 1911, for the Year 1951. H.M. Stationery 
Office, Kingsway, London, W.C.2. [Price 2s. net.] 

Indian Railways: One Hundred Years. 1853 to 1953. 
Ministry of Railways (Railway Board). The General 
Secretary, Indian Railway Conference Association, 
Chelmsford-road, New Delhi. [Price 15 Rupees or 
25s.) 

History of Strength of Materials. By PROFessoR STEPHEN 
P. TIMOSHENKO. McGraw-Hill Book Company, Incor- 
porated, 330, West 42nd-street, New York 36, U.S.A. 
[Price 9 dols.)] ; and McGraw-Hill Publishing Company, 
Limited, 95, Farringdon-street, London, E.C.4. 
[Price 71s. 6d.) 

Calculus. By Proressor C. R. WYLIE, JR. McGraw- 
Hill Book Company, Incorporated, 330, West 42nd- 
street, New York 36, U.S.A. [Price 6 dols.]; and 
McGraw-Hill Publishing Company, Limited, 95, Far- 
ringdon-street, London, E.C.4. [Price 48s.] 


Ministry of Transport. Railway Accidents. Report on 
the Accident which Occurred on 5th May, 1953, at 
Yestrad Caron Occupation Level Crossing, near Tregaron, 
in the Western Region, British Railways. H.M. Station- 
ery Office, Kingsway, London, W.C.2. [Price 4d. net.] 

Education and Trainng in the Field of Management. 
British Institute of Management, 8, Hill-street, 
London, W.1. [Price 6s. post free to members and 
subscribers, 7s. 6d. to others.] 

The Institution of Mechanical Engineers. Proceedings (A). 
January-December, 1952. Vol. 166. Offices of the 
Institution, Storey’s Gate, St. James’s Park, London, 
8.W.1. 

The Institution of Metallurgists. The Metallurgy of the 
Rarer Metals. [Price 15s.) The Joining of Metals. 
[Price 14s.) Offices of the Institution, 4, Grosvenor- 
gardens, London, S.W.1. 

Transactions of the Institution of Civil Engineers of 
Ireland. Session 1951-52. Vol. 78. Offices of the 
Institution, 35, Dawson-street, Dublin. 

Symposium on Exchange Phenomena in Soils. New 
York, June 27, 1952. American Society for Testing 
Materials, 1916, Race-street, Philadelphia 3, Penn- 
sylvania. [Price 1-75 dols.] 

Memorandum on Principles of Design for Small Domestic 
Sewage Treatment Works. H.M. Stationery Office, 
Kingsway, London, W.C.2. [Price 9d. net.) 


Safety in Mines Research Establishment. Research Report 
No. 66. A Discussion on Mine Supports and Wire 
Ropes. Part 3 of Proceedings of the Seventh Inter- 
national Conference of Directors of Safety in Mines 
Research. Buxton, July, 1952. [Price 1s. 3d.] No. 
71. Yielding Props : Laboratory Trials of the ‘‘ Dowty ”’ 
Hydraulic Prop. By Dr. W. H. Evans and A. D. 
Harris. [Price 9d.] (ffites of the Establishment, 
Portobello-street, Sheffleid, 1. 

Diesel Locomotives. Photographs from the Times Weekly 
Review. The Times Publishing Company, Limited, 
Printing House-square, London, E.C.4. [Price 1s.] 

The British Productivity Council. Policy and Programme. 
Offices of the Council, 21, Tothill-street, London, S.W.1. 
[Price 6d.} 

Buyers’ Guide for Plastics Materials. British Plastics 
Federation, 47-48, Piccadilly, London, W.1. (Price 
2s., post free.) 

Ohio State University Engineering Experiment Station. 
Bulletin No. 153. . Petrology and Economic Geology of 
the Sharon Conglomerate in Geauga and Portage Coun- 
ties, Ohio. By CHARLES H. Bowen. The Director, 
Engineering Experiment Station, Ohio State Univer- 
sity, Columbus, Ohio. [Price 2 dols.} 





UNLOADER AND STACKER. 


CRONE & TAYLOR, LTD., ST. HELENS, LANCASHIRE. 








BRITISH STANDARD 
SPECIFICATIONS. 


Tue following publications of engineering interest 
have been ical by the British Standards Institution. 
Copies are available from the Sales Department of the 
Institution, 2, Park-street, London, W.1, at the price 
quoted at the end of each paragraph. 

Oil Suction and Discharge Hose.—A revised edition 
of B.S. No. 1435, covering oil suction and discharge hose 
with built-in — for 100, 150 and 200 lb. per square 
inch pressures, now been issued to meet the chang- 
ing requirements of the petroleum industry. The 
specification, which was first issued in 1948, is intended 
primarily to cover heavy-duty requirements, such as 
tanker loading and discharge and bunkering. The 
revised specification is concerned with rough and 
smooth-bore hose having a smooth external finish. 
The inside diameters range from 2 in. to 12 in. and the 
standard lengths from 10 ft. to 30 ft. (except for 12-in. 
hose, where the maximum is 25 ft.). Five types of 
hose are dealt with, two of which are suitable for 
submarine use. Clauses governing the construction 
of the hose and tests to be conducted on the finished 
hose are given. [Price 2s. 6d., postage included.] 

Recommendations for the Dimensional Features of 
Measuring and Control Instruments and Panels for 
Industrial Processes.—The use of automatic control 
and measuring instruments in the processes of the oil, 
steel, chemical and other industries is increasing 
rapidly. This equipment indicates, records and con- 
trols physical variables such as the pressure and tem- 
perature, and the level and rate of flow of many 
different fluids. The increasing complexity of modern 
plant calls for a greater degree of flexibility of such 
equipment than exists at present, and this, in turn, 
requires interchangeability of the instruments employed. 
The Institution has now issued publication B.S. No. 
1986, which contains recommendations for certain 
of the dimensional features of such industrial measuring 
and control instruments and of the panels in which 
they are mounted. These recommendations are 
intended to encourage the adoption of this principle of 
interchangeability and to ensure satisfactory operation 
in cases in which items complying with the recom- 
mendations are connected together, even when they 
have been made by different manufacturers. It is 
appreciated that it will take time for standard dimen- 
sions to be widely adopted. The present publication 
specifies the dimensions of circular and strip-type charts 
for recorders and the overall and mounting dimensions 
for clocks for circular-chart and drum-type recorders. 
The appropriate sizes of screw threads for the measure- 
ment and the pneumatic connections to instruments are 
also indicated, and guidance is given on the air-pressure 
range for automatic-control and remote indicating or 
recording instruments. Finally, recommendations are 
given regarding the sizes and constructional features 
of panels, [Price 3s., postage included.]} 

Dimensions of Collapsible Tubes——Another new 
specification, B.S. No. 2006, relates to the dimensions 
of collapsible tubes with short screwed nozzles. It has 
been prepared at the request of the Collapsible Tube 
Manufacturers’ Association, which has been working 
for some years towards the specification of accurate 
dimensions for the tubes. The dimensions, shoulder 
angles and weights of the collapsible tubes, and the 
dimensions of the nozzles and caps are specified. 
[Price 2s. 6d., postage included.] 








UNLOADER AND STACKER. 


CRONE AND Taytor, LimitTep, Sutton Oak, 
St. Helens, Lancashire, have recently added to their 
range of mechanical-handling equipment the 
unloading and stacking machine illustrated above. 
The machine is fitted with a hydraulically-operated 
ramp up which laden vehicles can be backed, 
a hopper into which the contents are then tipped, 
and a conveyor-belt system which deposits the 
tipped material on a stock-pile. 

In the illustration the ramp is shown in its 
lowered position with a lorry in the process of 
tipping its contents into the hopper. The normal 
position for the ramp is, however, in an almost 
vertical position when the unloader may be towed 
to any desired position, even by the laden vehicle 
from which it is to stack. The weight of the 
machine is 5 tons 9 cwt., and being fitted with 
brakes, it may be towed on the roads. The ramp 
is lowered from its almost vertical position by 
means of a hand-operated hydraulic device, which 
may be power-operated if desired ; when the ramp 
is in its lowered position, its heel rests firmly on 
the ground, thereby relieving the wheels of all 
loads resulting from a lorry tipping its contents 
into the hopper. The conveyor portion of the 
machine is driven by a small Diesel engine, but an 
electric motor may be fitted if preferred. 

The capacity of the: machine is high, and is only 
limited by the time required for a lorry to back into 
position and to tip its contents into the hopper ; 
this time, in the case of a six-ton load of 6-in. stone 
mixed with shale, has been reduced in practice to 
less than 1} minutes, on the basis of which the 
machine is capable of handling up to 180 tons per 
hour of material of equivalent density. 





British Cycte Traps.—During recent months, 
there has been a general revival in the demand for 
British cycles, and the position, especially with — 
to exports, has shown a marked improvement. Ship- 
ments to hard-currency countries, such as Mexico, 
West Africa and British East Africa, have been par- 
ticularly encouraging. The demand for children’s 
models has been the most prominent feature of the 
home market. There has, however, not yet been a 
recovery to the position which the trade held in 1950 
and 1951. This was one of its periods of greatest 
production. 


MusEuM oF APPLIED ARTS AND ScrENCcES, SYDNEY, 
New Sours Wates.—The inadequacy of the present 
site and buildings is stressed in the report for 1952 
of the Museum of Applied Arts and Sciences, Sydney, 
New South Wales. In 1936, a committee of the 
Department of Education recommended a epren 
exhibition floor-space of 200,000 sq. ft., but the actura 
space is still only 27,000 sq.ft. Visitors to the Museum 
during the year totalled 162,453. Displays relating Me 
modern developments include one dealing with the 
production and uses of plastics, and another illustrating 
synthetic fibres. The section on electronics has been 
considerably extended. 








